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Abbreviation 

TABLE  1.4 

ABBREVIATIONS  FOR  MATERIAL  SYSTEMS 

Materials 

ALUM 

Aluminum  Alloys 

TITAN. 

Titanium  Alloys 

NICKEL 

Nickel-Base  Alloys 

STAIN.  STEEL 

Stainless  Steel  Alloys 

ALLOY  STEEL 

Steel  Alloys 

TABLE  1.5 

ABBREVIATIONS  FOR  ALLOY  CONDITIONING  AND  HEAT  TREATMENTS 

Abbreviation 

Condition/Heat  Treatment 

OQ 

Oil  Quenched 

ABQ 

Aus-Bay  Quench 

AC 

Air  Cool 

WC 

Water  Quench 

MA 

Mill  Anneal 

BA 

Beta  Anneal 

DA 

Duplex  Anneal 

RA 

Recrystallize  Annea 

ST 

Solution  Treated 

STA 

Solution  Treat  •*,' 

TABLE  1.6 

ABBREVIATIONS  FOR  PRODUCT  FORMS 

Abbreviations 

Product  Form 

Sheet 

Plate 

Extrusion 

Forging 

Forged  Bar 

Billet 

Round  Bar 

Rolled  Bar 

Casting 

Weldment 

Disk 

Extruded  Bar 


TABLE  1.7 

ABBREVIATIONS  FOR  ENVIRONMENTAL  SYSTEMS 


Abbreviations 


R.  T. 

L.  H.  A. 

Dry  Air 
H.  H.  A. 

Lab .  Air 
Dist.  H2O 
Dist.  Water 
3.5  PCT  Nad 
JP.4 

JP.4  -  Fuel 

S.  T.  W. 

S.  S.  W. 

s .  c .  s . 

F.  C.  S. 

Salt  Fog 
Temp. 


Room  Temperature  (65®F-80®F) 

Low  Humidity  Air  (  <  10%  RH) 

Low  Humidity  Air  ( <  10%  RH) 

High  Humidity  Air  (>  80%  RH) 

Laboratory  Air  (%  RH  unspecified) 

Distilled  Water 

Distilled  Water 

3.5%  Salt  Water  Solution 

JP-4  Aircraft  Fuel 

JP-4  Aircraft  Fuel 

Sump  Tank  Water 

Simulated  Sea  Water 

Shop  Cleaning  Solvent 

Field  Cleaning  Solvent 

Salt  Fog 

Temperature 


TABLE  1.8 

ABBREVIATIONS  FOR  SPECIMEN  DESIGNS 


Abbreviations 


jecimen  Design* 


CT 

NB 

WOL 

CCP 

BWOL 

CANT 

TDCB 

CHAR 

PTSC 

SENT 

KfiBAR 

4-NB 

MCT 

CNT 

DCB 

BDCB 


Compact  Tension 

3Pt.  Notched  Bend 

Wedge  Open  Load 

Center  Cracked  Panel 

Bolt  Loaded-Wedge  Open  Load 

Cantilever  Beam 

Tapered  Double  Cantilever  Beam 
Charpy 

Part  Through  Surface  Crack 
Single  Edge  Notch  Tension 
K3  Bar 

4  Pt.  Notched  Bend 

Modified  Compact  Tension 

Center  Notched  Tension 

Double  Cantilever  Beam 

Bolt  Loaded  Double  Cantilever  Beam 


*Also  note  that  when  "SG"  is  used  in  conjunction  with  a 
specimen  design,  the  specimen  is  side-grooved  along  the 
path  of  the  crack. 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  8TRENCTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 
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7,1-12 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENCTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


ALUMINUM  S014  K(C) 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 


CONDITION/HT;  T6 

FORM:  0.  04-  0.  06  "TH  SHEET 

SPECIMEN  TYPE;  CCP 

ORIENTATION:  L-T 

FREQUENCY;  2.  00  HZ 

ENVIRONMENT.  R.  T.  .  LAB  AIR 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  ^-0.  40 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH:  67.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.040-  0.064" 

SPECIMEN  WIDTH:  6.000" 
REFERENCES;86734 


ALUM. 

ALLOY 


4  10 


Figure  7. 1.3.1 


7.1-15 


4  10 

AK  (KSI  -s/m) 


lO"''  « 


10'^  S 


10  “*  « 


.•« 


TABLE  7. 1.3. 2 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 1.3. 2  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 

2014 

n 

CCWDITION:  T6 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 

DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  50 

R-+0.  57 

A: 

4.  13 

.  6A7 

DELTA 

K 

B: 

4.  14 

.  435 

MIN 

C: 

D: 

5.  00 

1.  57 

1.  02 

6>.  00 

2.  88 

2.  01 

7.  00 

4.  58 

3.  34 

8.  00 

7.  15 

A: 

8.  87 

10.  8 

DELTA 

K 

B: 

7.  73 

4.  59 

m 

ROOT  MEAN  SQUARE 

6.  27 

6.  15 

& 

PERCENT  ERROR 

CONDITION/HT.  T6 
FORM:  0.04-  0.  06‘’TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  2.  00 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  >/m) 

4  10  40  100 

r'^rvFi — I  '  1 1 1'i'i 

STRESS  RATIO  =  -^0.  50 


4  10  40  100 

r  '  I  '  I'I'I - r"'”I  '  I'I'I  “ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  67.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.040-  0.  063‘ 

SPECIMEN  WIDTH:  6.  000'' 
REFERENCES:a6734 


AK  (MPA  >AtT) 

4  10  40 


10° 

(D 

id 

10’ 

10  ^ 

10' 

10'^ 

Id 

lO"* 

id 

10® 

id* 

Id 

10® 

id 

10° 

® 

10‘ 

10’ 

10  ^ 

10' 

lo"’ 

Id' 

Id 

10'' 

10® 

id' 

Id’ 

10® 

Id' 

STRESS  RATIO  =  +0.  57 


4  10  40 

I  'I'l'i'i — r~r-r 
STRESS  RATIO  = 


Figure  7. 1.3. 2 
7.1-17 


4  10  40 

AK  (KSI  v^) 


ALUM. 

ALLOY 


2014 


TABLE  7. 1.3. 3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 1.3. 3  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT.  R.  T.  , 

2014 

LAB  AIR 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN«*l/2> 

A 

B 

C 

D 

R-+0.  05 

R=+0.  25 

R=+0.  40 

A:  5.  65 

1.  11 

DELTA  KB:  5.  54 

1.  61 

MIN  C:  4.88 

1.  14 

D: 

5.  00 

1.  29 

6.  00 

1.  39 

2.  10 

2.  70 

7.  00 

2.  33 

3.  42 

4.  40 

8.  00 

3.  50 

5.  18 

6.  66 

9.  00 

5.  00 

7.  60 

10.  2 

10.  00 

7.  03 

11.  0 

16.  3 

13.  00 

19.  8 

A:  13.  51 

23.  9 

DELTA  K  B:  12.91 

33.  1 

MAX  C:  11.48 

36.  6 

D: 

ROOT  MEAN  SQUARE 

12.  89 

12.  95 

13.  84 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  0.  9-0.  8  1 

RATIO  0.8-1  29  3  4  4 

SUNNARY  1.29-2.0 
(NP/NA)  >2.  0 


7.1-18 


CONDITION/HT.  T6 
FORM:  0.04-  0. 06"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREQUENCY:  2. 00 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  -v/rn) 

4  10  40  100 


YIELD  STRENGTH:  67.  0  KSI 
ULT,  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.  040-  0.  063" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:86734 


AK  (MPA  -v/m) 

4  10  40 


4  10  40  100 


STRESS  RATIO  =  -►B.  40 


4  10  40  100 

AK  (KSI  v^) 


STRESS  RATIO  =  +B.  25 


4  10  40 


Fiquro  7 . 1 . 3  .  3 


7.1-19 


4  10  40 

AK  (KSI  v^) 


ALUM. 

ALLOY 


2014 


lO  '* 


2 

JD 

lO  "*  TO 
•D 


TABLE  7, 1.3. 4 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 1.3. 4  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2014 

CONDITION:  T6 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


R=+0.  50  R»+0.  57 


A 

4.  17 

.  731 

DELTA 

K 

B 

3.  66 

345 

MIN 

C 

D 

4.  00 

497 

5.  00 

1.  59 

1. 

25 

6.  00 

3.  10 

2. 

56 

7.  00 

5.  36 

4. 

39 

8.  00 

8.  87 

A 

8.  66 

12.  3 

DELTA 

K 

B 

7.  88 

6. 

28 

MAX  C 
D 


ROOT  MEAN  SQUARE  11.45  16.06 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  O.  5-0.  B  1 

RATIO  0.  8-1  25  3  4 


CONDITION/HT:  T6 
FORM;  0.04-  0.  06"TH  SHEET 

SPECIMEN  TYPE;  CCP 
.  ORIENTATION;  T-L 
i-'-V  FREQUENCY;  2.  00 
‘  ENVIRONMENT;  R.  T.  ,  LAB  AIR 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I'M  MI'I - 1  '  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH;  67.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.  040-  0.  063" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:86734 


AK  (MPA  y/m) 

4  10  40 


STRESS  RATIO  =  +0.  57 


10 

10'^ 

10 

10'“ 

io' 

10'® 

10’ 

10® 

10' 

10° 

® 

10 

10’ 

10 

10'^ 

10  ‘ 

10'^ 

10' 

10'’ 

10* 

10® 

10' 

10® 

io' 

4  10  40 

I'M  I'I'I — r~r-rr 

STRESS  RATIO  = 


Figure  7. 1.3. 4 
7.1-21 


4  10  40 

AK  (KSI  VTn) 


ALUM. 

ALLOY 


2014 


TABLE  7, 1.3. 5 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 1.3. 5  INDICATING  EFFECT 

OF  ENVIRONHENT 


MATERIAL:  ALUMINUM 
CONDITION;  T6 

2014 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

E=  R.  T. 

E-  R.  T. 

LAB  AIR 

H.  H.  A. 

A:  6.  53 

.  315 

DELTA  KB;  4.  08 

.  543 

MIN  C: 

D: 

5.  00 

1.  20 

6.  00 

2.  41 

7.  00 

.  479 

4.  42 

a.  00 

.  885 

7.  73 

9.  00 

1.  35 

13.  2 

10.  00 

1.  93 

22.  0 

13.  00 

7.  89 

97.  4 

A:  15.  67 

60.  8 

DELTA  KB;  15.  39 

309. 

MAX  C; 

D: 

ROOT  MEAN  SQUARE 

18.  38 

21.  24 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUNNARY 

(NP/NA) 


0.  0-0  5 
0.  5-0.  8 
0.  8-1  25 
1.  25-2.  0 

>2.  0 


7.1-22 


CONDITION/HT;  T6 
FORM:  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  05 
FREQUENCY. 


AK  (MPA  y/m) 

4  10  40  100 

I  ''I'T'ifi — I  'yi'i'i 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH:  54.  1  KSI 
ULT.  STRENGTH:  60.  2  KSI 
SPECIMEN  THK:  0.  400" 

SPECIMEN  WIDTH:  2.  000-  4.  000" 

REFERENCES:BW001 


AK  (MPA  Vm) 
4  10  A 


ENVIRONMENT:  R. 

H.  H.  A. 


4  10 


Figure  7. 1.3. 5 


4  10  i 

AK  (KSI  -s/m) 


ALU 
ALL 


7.1-23 


z  o 


TABLE  7. 1.3.6 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.1. 3.6  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R.  T.  .  H. 


DELTA  K 
<KSI*IN**l/2) 


A:  4.  8b 

DELTA  K  B: 

MIN  C: 

0: 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 
20.  00 

A:  21.09 

DELTA  K  B: 

MAX  C: 

D: 


2014 

.  A. 


DA/DN  (10**-. 
A  B 

R=-l.  00 
.  662 


.  783 
1.  88 
3.  42 
5.  26 
7.  31 
9.  51 
17.  1 
27.  3 
48.  8 

57.  2 


IN.  /CYCLE) 

C  D 


ROOT  MEAN  SQUARE  8.  35 

PERCENT  ERROR 


CONDITION/HT:  T6 
FORM:  5.  00 "TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  -^/m) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  400" 
SPECIMEN  WIDTH:  2.  000‘ 
REFERENCESBW001 


AK  (MPA  Vm) 


4  10 


4  10 


Figure  7. 1.3. 6 


7.1-25 


4  10  t 

AK  (KSI  Vm) 


ALUM. 

ALLOY 


2014 


10  c5 

•D 


10'^  -j 


z 
.  n 

10*  ra 

■D 


TABLE  7. 1.3. 7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.1. 3.7  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

2014 

CONDITION 

T6 

ENVIRONMENT.  R.  T. 

,  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

O 

O 

1 

II 

K 

A 

4.  79 

1.  01 

DELTA  K  B 

MIN  C 

D 

5.  00 

1.  26 

6.  00 

2.  86 

7.  00 

5.  18 

8.  00 

8.  23 

9.  00 

12.  1 

10.  00 

17.  4 

13.  00 

58.  2 

16.  00 

224. 

A 

17.  10 

284. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

26.  13 

PERCENT 

ERROR 

LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


CONDITION/HT:  T6 
FORM:  5.  00 "TH  FORGING 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREOUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  64.1  KSI 
ULT.  STRENGTH:  68.  2  KSI 
SPECIMEN  THK:  0.  400" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:BW001 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 

I  '  I '  I'i'i — r . '■  1 '  I'i'i  ■ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 


10° 

(D 

10' 

10' 

10'^ 

10' 

10'^ 

io" 

10' 

10“* 

10'^ 

10 ' 

10' 

10‘° 

10* 

AK  (MPA  v/m) 
4  10  4 

I'M  I'I'I - J-r- 

STRESS  RATIO  = 


4  10 

I  '  I  'I'I'I — r 

STRESS  RATIO  = 


Figure  7.1. 3.7 
7.1-27 


4  10 

AK  (KSI  v/7n) 


TABLE  7. 1.3. 8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 1.3. 8  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL. 

CONDITION 

ALUMINUM 
:  T6 

2014 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI«IN««l/2) 

A  B  C  D 

E=  R.  T. 

LAB  AIR 

A 

24.  55 

196. 

DELTA  K  B 

MIN  C 

D 

25.  00 

236. 

30.  00 

549. 

35.  00 

1271. 

40.  00 

1575. 

A 

46.  11 

2655. 

delta  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

28.  37 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  S-0.  8 

RATIO  0.  8-1.  2S  ^ 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.1-28 


CONDITION/HT:  T6 

FORM:  1.  00  "TH  ROLLED  BAR 

SPECIMEN  TYPE;  CCP 

ORIENTATION  L-T 

STRESS  RATIO:  +0.  00 

FREQUENCY:  5.  20  HZ 


AK  (MPA  >/m) 

4  10  40  100 

I  'IM'I'T - 1  MM'I'I 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 


YIELD  STRENGTH:  60.  2-  60.  5  KSI 

ULT.  STRENGTH:  66.  0-  67.  3  KSI 

SPECIMEN  THK:  0.253-  0.260" 

SPECIMEN  WIDTH:  7.500-  7.517" 

REFERENCES:86213 


ALUM. 

ALLOY 


ENVIRONMENT 


4  10  40 


4  10  40  100 

AK  (KSI  v^) 


P’i(jure  7.1.  3.  R 


4  10 

AK  (KSI  s/m) 


10  ‘‘  I 


10'^  ^ 


10-^  P 


lO  "*  ^ 

T3 


7.1-2') 


TABLE  7.1.3,10 


5>j5TAINED  crack  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.1.3.10  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  POM 

CONDITION  lAbl 


K  MAX 

(KSi*IN**l/2) 


A 

E-  E 

3X/DAY  -3.  SNACL 


DA/DT  (10**-6  IN/HOUR) 
B  C 


D 


A: 

K  MAX  B: 

MIN  C: 

D: 

200.  00 

A: 

K  MAX  B: 

MAX  C. 

D: 


CONDITION/HT:  T451 
FORM:  1.  5"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  S-L 
YIELD  STRENGTH: 

ULT  STRENGTH 


SPECIMEN  THK.  1.  000" 
SPECIMEN  WIDTH:  5.000" 
CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:7e313 


K  max  (MPA  \/m) 

4  10  40  100 

T~'~rwT — r"'  I  iT'i  ■ 

ENVIRONMENT: 

3X/DAY-3.  5NACL 


K  max  (MPA  \/m) 
4  10  40 


^ElQCI 

□ 


4  10 

I  '  I  '  I'Pl - 

ENVIRONMENT 


40  100 


4  10  40  100 

Kmax  (KSI  Vm) 


10^ 

(D 

io’ 

io‘ 

10° 

10 

1 

10 

10 

10  ^ 

10 

10  ^ 

10 

10  ■’ 

10 

10^ 

10 

® 

io' 

io' 

10° 

10 

1 

10 

10 

10  ^ 

10 

10  ^ 

10 

10  “ 

10 

10 

1  4  10  40 

E'  I  n '  I'Ti — r~n^ 

-  ENVIRONMENT: 


4  10  40 

^  max  (I^SI  \/Tn) 


Figure  7 . 1 . 3 . 9 


TABLE  7. 1.3.9 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  7. 1.3. 9  INDICATING  EFFECT 

or  ENVIRONMENT 


MATER  I AL :  ALUM I NUH  2014 

CONDITION:  TA51 


K  MAX 

(KSI^lIN*«l/^) 


DA/DT  IN/HOUR) 

ABC 


F  F 

3X/DAY--3.  5NACI. 


A; 

K  MAX  B: 

MIN  C: 

D; 

200.  00 


A 

K  MAX  B 
MAX  C 
0 


D 


ROOT  MEAN  SQUARE  0  00 

PERCENT  ERROR 


7.1-32 


-V-r..-' 


^  «  -  •  4  -b.  •  ■/ 


CONDITION/HT:  T651 
FORM:  2.  0"TH  PLATE 

SPECIMEN  TYPE:  DCS 
OR1ENTATION:S-L 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.000" 
CRACK  LENGTH  (An). 
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CRACK  LENOTH  CROSS  STRESS 

—PRODUCT—  TEST  SPEC  YIELD  - SPECIMEN -  K(AFP)  STAN  K(C)  STAN 

CONDITION  FORM  THICK  TEMP  OR  STR  WIDTH  THICK  INIT  FINAL  ONSET  MAX  K(APP>  MEAN  DEV  K(C)  MEAN  DEV  DATE  REFER 

(IN)  (F>  (KBI)  (IN)  (IN)  (IN)  (IN)  (K6I )  (KSI)  (KSIaSORT  IN)  (KBI*8QRT  IN) 

U  B  2A(0)  2A(F)  S(0)  S(MAX) 


TABLE  7. 2. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 2. 3.1  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  2020 

CONDITION:  T6 


DELTA  K 
(KSI*IN**l/2> 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


C 


D 


E=  R.  T. 
LAB  AIR 


A:  16.  10  :  29.  5 

DELTA  KB: 

MIN  C: 

D: 

20.  00  :  104. 


A;  24.  15 
DELTA  K  B; 

MAX  C: 

D: 


415. 


ROOT  MEAN  SQUARE  27.  51 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8  2 

RATIO  0.8-1  25  2 

SUMMARY  1.25-2.0 
(NP/NA)  >2.0 


CONDITION/HT:  T6 
FORM:  0.  13”TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ■*■0.  00 
FREOUENCY:  13. 30 


YIELD  STRENGTH:  78.  4  KSI 
ULT.  STRENGTH:  84.  7  KSI 
SPECIMEN  THK;  0.  125-  0.  126" 

SPECIMEN  WIDTH:  4.  000" 
REFERENCES:06213 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I '  I '  m — I  M'l'i'i 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


AK  (MPA  y/m) 
4  10  4 


4  10  40  100 


4  10 


4  10  40  100 

AK  (KSI  v/Tn) 


Figure  7.2. 3.1 


4  10  ^ 

AK  (KSI  -v/Tn) 


TABLE  7. 2. 3,2 


FATIOUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7, 2. 3. 2  INDICATING  EFFECT 

OF  ENVIRONHENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 


2020 


DELTA  K 
<KSI«IN*«l/2) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


3.  15 
3.  72 


3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 

4.  98 
15.  96 


E=  R.  T. 

H.  H.  A. 

.  0956 


DA/DN  (10**-6  IN.  /CYCLE) 


E»  R.  T. 

H.  H.  A.  -  25H2 


.  203 
.  396 
.  704 

1.  25 

2.  12 
3,  33 
4  61 
9.  17 


29.  4 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


17.  57 


12.  36 


LIFE  0.  0-0  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUNMARY  1 .  25-2  0 
(NP/NA)  >2  0 


tv 


CONDITION/HT:  T651 
FORM:  1.28"TH  PLATE 

SPECIMEN  TYPE;  CT 
■'■ORIENTATION  L-T 

STRESS  RATIO:  ♦0.  33 
FREQUENCY: 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.248-  0.250" 

SPECIMEN  WIDTH:  2.  500-  2.  501 " 

REFERENCES:AL002 


ALUM. 

ALLOY 


10° 

(D 

10^ 

10  ’ 

10° 

10  ^ 

10“ 

10'^ 

10^ 

10'' 

10® 

10'® 

10'^ 

10° 

1  n  ^ 

10° 

10^ 

10’ 

10° 

10  ^ 

10“ 

10-^ 

1C® 

10“ 

10® 

10° 

10'^ 

10° 

10® 

i  aiirn 

7. 2. 3. 2 

ENVIRONMENT:  R.  T 
H.  H.  A.  -  ■25HZ 


TABLE  7.2.3. 3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 2. 3. 3  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 


2020 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  <10**-6  IN.  /CYCLE) 
B  C 


E=  R. 
H.  H.  A. 


DELTA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


2.  6& 

.  027 

3.  00 

.  0598 

3.  50 

147 

4.  00 

.  282 

5.  00 

.  706 

6.  00 

1.  42 

7.  00 

2.  67 

8.  00 

4.  99 

9.  00 

9.  49 

10.  00 

18.  5 

11.  13 

40.  8 

ROOT  MEAN  SQUARE  43.  54 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8  1 

RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.0 


7.2-12 


CONDITION/HT:  T651 
FORM:  1.  28"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY;  25.  00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.240" 
SPECIMEN  WIDTH:  2.500' 
REFERENCES:AL002 


AK  (MPA  y/m) 

4  10  40  100 

I'M  I'l'l - I'M  I  'I'l 

ENVIRONMENT:  R.  T.  . 

H.  H.  A. 


4  10  40  100 

I  '  I  'I'l'l - 1  '  1  'TW 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  V^) 
I  10  4 


10° 

(D 

10 

10  ' 

10' 

10  ^ 

10' 

10  ^ 

10 

lO'' 

io' 

10'^ 

10' 

10° 

10 ' 

10° 

4  10 

I  'J'l'in 

ENVIFtONMENT 


1  4  10  40 

t  I  '  I  ’  ITI - TT-p 

-  ENVIRONMENT: 


Figure  7 . 2 . 3 . 3 
7.2-13 


4  10  ' 

AK  (KSI  >/m) 


TABLE  7.2. 3.4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 2. 3. 4  INDICATING  EFFECT 

OF  STRESS  RATIO 


LIFE  0.  0-0  5 

prediction  0.  5-0  8 
RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 
(NP/NA)  >2.0 


7.2-14 


CONDITION/HT;  T651 
FORM:  1.38"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.  20 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  76.  2  KSI 
ULT.  STRENGTH:  81.  7  KSI 
SPECIMEN  THK:  0.748-  0.754" 

SPECIMEN  WIDTH:  2.  997-  3.  003‘ 

REFERENCES:86213 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  nAh) 


AK  (MPA  v/m) 

4  10  40  100 

I'M  I'I'I - 1  '  I  'T 

STRESS  RATIO  =  -i-O.  00 


4  10  40 


I 


Figure  7.2. 3.4 


4  10  40 

AK  (KSI  v/Tn) 
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CRACK  length  GROSS  STRESS 

PRODUCT—  TEST  SPEC  YIELD  - SPECIMEN -  K«APP>  STAN  K(C)  STAN 

IRM  THICK  TEMP  OR  STR  WIDTH  THICK  INIT  FINAL  ONSET  MAX  KIAPP)  MEAN  DEV  K(C)  MEAN  DEV  DATE  REFER 
(IN)  (F)  (KSI)  (IN)  (IN)  (IN)  (IN)  (KBI)  (KSI)  (KBI«SORT  IN)  (KSMSORT  IN) 
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K  t 

(M  CM  CM  CM  CM  (M 

CM  CM  CM  CM  Cri 

(M  CM  CM  CM  CM  r« 

<f 

n 

U1 

CM  CM  CM  CM  (M 

CD  fit  in  ID  Bi  ffi 

n  ID  ffi  m  ID 

m  in  m  iD  m  iD 

n 

n 

n 

n 

n 

U,  t 

111  III  III 

(h  tr-  0-  0- 

0*  fr  0*  D'  fr 

O'  ►  Ch  D*  0  -  0 

^ 

rs 

r- 

rs 

111 

rs  H  rv  H  H 

(D  ttl  Dl  ID  ffl  ID 

/D  Wi  Mi 

lii  m  ni  m  ni  iii 

<0 

'O 

•0 

•0 

K  > 

^9  ^9 

s  N  rs.  K  H  N 

rs.Hls.KN 

K  K  N  N  N  N 

CD 

CD 

CD 

00 

w 

ill  1 

«  4  <0 

000000 

OOOOO 

P  0  0  0  0  0 

•0 

•0 

< 

•9 

•0 

H 

«0  «0  «  'D  < 

s  N  rs.  K  N  N 

K  K  K  N  N 

’C 

’O 

sO 

<  1 

0 

! 

Ch  Ch  0>  Ch  (h 

1 

1 

9.  ^  Cr  0*  »> 

Ch  O'  0^  ^ 

O'  O'  O'  D*  0*  ► 

1 

1 

O' 

O' 

0 

0 

O' 

CD  i 

CD  I  K  •*«  X 
111  I  <  CD  < 

a  I  r  ac  £ 

HI  w  ^ 

CD  I  CD 

I 

Cfl  I  H 
CD  I  ill  M  O 
o  I  CD  CD 

Slgi® 


SI  2  Z  U. 

I  M  M 

111  I  U.  ^  < 

’•I  ^ 

5^  I  K 

Si  IS2S 

e  I  M  < 

u  1  ni 


u 

w  « 

0.  z  ^ 

CO  H  z 

1  Q  M  3 

I 

i  3 


«  *4  Ch  « 

^  K  «•  n 


^  o  ch  n  o 
o  ch  ch  a  N 


S  CM  CD  1 

1  O' 

K  «  •«  6  6 

V  r>  h  V  6  cn 

«■ 

N 

CM 

9 

9  'D  F  1 

1  N 

0  9  N  N  n 

••  CM  O'  N  0  ♦ 

n 

CM 

9 

r> 

6  k  k  fh  1 

1^ 

CD  k  6  9  6 

«•  p  M  O'  <0  CM 

6 

fi 

CM 

CM 

K  «  ^  tfa 

K 

0  9  K  N  9 

«•  M  p  V  O' 

« 

0 

O' 

P 

•  • 

ff)  ^  n  <0  4 

o  «•  («)  0*  n 


CM  n  D^  N  « 
D>  O  H  <«  tf) 


S8S88 


Y  o>  ^  a  4N 

(M  n  n  4rtf) 


O  O  O  'O  o 
mncv^O' 

^ 

oinot^fi 

oo  oo  o 
mitno  o  ^ 
^  ♦  Ch  0*  ♦ 


OOOOO 

0  0 

0 

0 

0 

0 

0 

N  n  sO  CM  n 

«r  p  p  ♦ 

9  P  CD  cn  K  n 

CM 

9 

CM 

CM 

n 

O'  ♦  CM  K  TM 

C*)  CM  K  CM  r) 

•«  n  ^  0  n 

« 

•• 

CD 

K 

•4  0  0  <0  n  c^ 

CM  40  k  k  CM 

9  *«  N  N  9 

k 

40 

6 

k 

9  9  9  n  9 
«« 

9  K  K  «  9 

O'  9  9  9  0  O' 

9 

N 

9 

O' 

O' 

pppppp 

0  p  0  P  P 

pppppp 

9 

p 

D 

0 

p 

n  CM  9  0  O'  « 

O'  n  9  ^  « 

0  ^  CM  P 

CM 

9 

P 

9 

0 

0  9  0  <  «  « 

sb  40  6  O'  6 

9  n  0^  e  0^  9 

6 

6 

P 

k 

k 

CM  n  CM  ^  «  n 

O'  n  CM  ••  0 

-  0  0^  CM  CM 

n 

n 

CM 

CM 

CM 

(  I  1  I  1  I 
I  I  I  t  I  I 
I  t  I  i  I  1 


I  I  I  I  I 
1  I  I  I  I 
I  I  I  I  I 


1  I  1  I  1  1 
I  I  I  I  I  I 
I  I  I  1  I  I 


o  o  o  o  o 
n  0-  i  N  o 
n  o  n  w  N 


OOOOIQ  oopoo  PPpppp  o  p  p  p  p 

opopio  pop^Dp  oppooo  n  5  p  p  p 

••ochPi^  c^n^iMP  NpfM«<D0  n  ^  p  ^d 

ri  ^  ni  ^  •-  cm  ri  nS  k  ob 

99^522  22200  pppppp  p  p  p  p  p 

2:  ►  2  i  P  p  20P»o  5  t  o  o  n  rv  5  p  o  p  p 

n««r)n^rtf  n  n  ^  ^  n  o  o  p  p  p 


ril*«0IPCM«*  PIM^'V^P  «■  CM  (M  «  IM  C^ 


oopoo 

CD  03  CD 

o  o  o  o  o 


CM  CM  CM  CM  CM  CM  CM  CM  CM  »  CM  CM  CM  CM  CM  CM  CM 

W4W4W4VMV4V4 

66  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 


p 

9 

n 

8 

•« 

BOO 

CM 

n 

kS 

§ 

8 

0 

0 

0 

P 

CM 

n 

9 

090 

0 

•0 

p 

P 

<0 

P 

0 

6 

6 

pppoo  pppppp  o  p 

88888  888888  8  8 


OOPOO 
CM  CM  CM  CM  CM 


OD  OB  CD  CD 


Q  O  O  O  O  CD 


CM  CM  CM  CM  CM  CM 


O  O  9  OD  CD  CD 


V>  CD  «« 
CM 


n  D  D  O  D 

o  ID  o  in  n 


H  D  n  n  H  f5 
n  m  M)  in  o  M) 


CD  n  CH  n 

n  m  o  M>  m 


n  r>  c*)  D  n  fo 
p  n  r>  m  M)  m 


-1  ^  -1  ^  -i 
I  I  I  I  I 
H  H  H  H  H 


K  e  K  K  K 


oocDCDP  rururMnicMrii  cv  cm  cm  cm  cm  cMr^cMriicMni  <o  <0  o  -o 

OOOOO  o  o  o  o  o 

66606  666666  66666  660606  6  6  6  6  6 


to  03  tn  CD  (0 


5 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

K 

? 

J 

1 

H 

H 

K 

H 

H 

H 

K 

H 

K 

* 

/.5-37 


7.5-39 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV, 


n 

n  n  n  (v 

n  H  H  n  o  o 

n  n  D  n 

»  ^ 

D  D  D 

noon 

D 

n  n 

oooo 

««  ««  •«  «« 

^  *4  *4  »4 

D  o  o  r) 

0* 

N  N 

(>  O'  Ih 

cu  01  rv  ry  ru 

(M  n  ry  cu 

rn  N  r*.  N 

01  ry  ru 

ry  ry  ru  ry 

0 

<0  *0 

OOOO 

<0  *0  'O  'O  <0  *0 

•0  <0  <0  4 

<0  '0  '0  '0 

o  o  o 

oooo 

N 

0  O 

rv  N  N  N 

0  O  O  O  O  0 

oooo 

oooo 

o  o  o 

o  o  oil  o 

o 

•0  'O 

oooo 

H  o  o  o  n  n 

n  n  PI  n 

O  «  «  <0 

n  n  n 

noon 

N 

•0  *0 

fN.  N  N  S 

N  N  N  N  N  K 

N  N  K  h. 

oooo 

rv  N  N 

K  N  P'.  N 

D> 

(^  th 

0*  fr-  0-  O' 

0*  Ch  0*  0*  0*  0* 

Ih  O'  ►  •  O' 

O'  0-  0-  O' 

O'  O'  0- 

^  O'  -  O'  o 

S  ' 

0 

1 

1 

«  • 

1 

1 

0  A  «  « 

#•»*»« 

*  * 

»  •  »  » 

«  •  » 

»  * 

O  1 

o 

N  •«  O'  N 

N  ^  O  ls  O  O 

1  t  O  K 

hi  «<  CD  A 

r) «  ^ 

Ch  1  1  - 

•A  • 

U  M  1 

N 

o  n 

none 

•*  ry  o  cy  n  o 

1  1  O  O 
If.. 

o  o  «*  o 

cy  o 

'4110 

.11. 

W  o 

IT) 

o 

d  N  ^  d 

n  fy  o  o  4r 

1  1  0  ry 

d  d  K  d 

d  CD  A 

ry  1  1  0 

:( ac  1 

O 

o  « 

n  n  fv  ry 

o  o  A  r> 

O  N 

cv  ry  ry 

o  A'  O' 

O'  o 

•4  ^ 

M  M  ««  «4 

M  M  M  M 

>  ’ 

o 

o 

6 

d 

^  ' 

N. 

•s 

is  ' 

rj 

O 

UJ  1 

o 

d 

> 

Z  I- 

K 

O 

Ul 

s  > 

O 

e 

* 

• 

«  «  »  A  *  • 

*  *  » 

»  A  *  « 

*  *  » 

*  *  0  * 

A  O  1 

o 

n  n 

o  o 

O  ^  O  V  A  K 

cy  0  *0  N 

o  o  o 

«'  0  0 

A.  « 

O' 

n  n 

o  ry  o  o 

O  o  A  cy  O  A 

O  O  O  A 

o  -4  ^  ry 

A  0  cy 

'0^00 

d 

<  O 

V 

o  o 

d  d  d  •'« 

«*  O  A  K  o  O 

d  A  cy  d 

A  d  (*)  d 

D  n  A 

d  d  d  d 

(D 

±  1 

o 

N  N 

oooo 

n  P5  n  A  rt  o 

N  N  K  A 

oooo 

^ 

»  ^  » 

:<  ^ 

V4  M  «4  M 

o: 

ly 

o 

o  o 

oooo 

oooooo 

P  c  o  o 

oooo 

OOP 

OOOO 

X  M  X  1 

2 

o 

IS  fs 

oooo 

cy  •<  o  «  cy  IS 

A  ««•  D  O 

o  ry  o 

N  0  5 

A  C*)  O  A 

2 

<  O  < 

M 

< 

E  a^  £  1 

< 

(b 

d  d 

d  N  ri  d 

n  «■  C^  A  A  ^ 

cy  d  hi  n 

N  d  Is  IS 

O  D  O 

O  O'  O'  D 

Ul 

o 

«4 

M  «i« 

ry  n  « 

n  w  p)  o  w  c^ 

ry  ry  n  « 

cy  (y  (y  cy 

cy  ry  cy 

m  hi  cy  ry 

£ 

O  1 

K 

H  ^  ^  1 

UJ 

o 

1  1 

o  O  1  o 

0  o  1  too 

lilt 

1  1  1  1 

1  1 

OOOO 

44 

$0^1 

K 

cy 

(  1 
(  1 

n  o  (  N 

N  d  '  d 

o  n  1  1  5 

.11  .  . 

till 

lilt 

1  1  i  1 
till 

1  1 

1  1 

ry  «o  (h  o 

o 

2  CD 

K 

ri 

ry  o  o 

A  d  d  d 

UJ 

s 

cy 

n  ry  cd  n 

w  *4  M  44 

o 

' 

to 

8 

m  8 

oooooo 
o  n  o  o  A 

I  i  28 

8888 

o  <0  ry 
o  n  N 

O  1  1  O 
A  (  1  A 

-J 

o 

2  Z  U.  1 

O' 

o  ♦ 

0  0^0 

oooooo 

1  1  —  N 

0  0  «0  <0 

CD  n 

ry  1  1  ry 

2 

*m  m  ^ 

11.. 

d  d  d  d 

.11. 

44 

Ik  '-*  <  1 

Q 

«0 

d  d 

d  -  K  d 

••  ••  o  o  — 

n  - 

d  d  d 

ry  hi 

01 

lU 

m  «< 

«« •«  «■ 

U' 

^  A  44 

3^ 

o 

o  o 

oooo 

A  'O  o  n  ^  A 

OOOO 

oooo 

o  o  o 

O  O  CD  o 

§ 

M  z  o  1 

O 

r) 

P  o 

oooo 

cy  ry  rv  ry  ry  cy 

-•  0  -» hi 

oooo 

O'  o  cv 

n  IS  ^  o 

z  « 

< 

o 

in  n 

fy  cy  -<  n 

'0  <0  0  <€  *0  <0 

oooo 

oooo 

<«  ry  cy 

««  «4  44  44 

«  ^  <  1 

IK 

5 

rv 

O 

< 

IS  N 

IS  N  d  d 

oooooo 

d  d  n  4- 

oooo 

«4  «4  «i4 

44  44  44  44 

^  ^  ^  ^ 

go  o  p 

n  tf)  n 


<t  >0  'C  <> 

oooooo  oooo 


n  n  n  n 
*0  <0  'O  *0 

oooo 


6  6  6  6 

oooooo 

6  6  6  6 

6  6  6  6 

6  6  6 

6  6  6  6 

000 

190 

190 

190 

oooooo 

888888 

oooo 

•4  44  44  hi 

oooo 

oooo 

oooo 

oooo 

888 

000 

oooo 

oooo 

oooo 

d  d  d  d 
ry  ry  cy  cy 

cy  ry  hi  ry  ry  CV 

A  A  A  A 

44  44  44  «4 

d  d  d  d 
ry  ry  cy  cy 

CD  n  D 

CD  r>  ID  n 

oooo 

^  «  cy  o  o  o 

oooo 

oooo 

CD  CD  CD 

N  N  K  0 

d  d  d  d 

A  A  A  A 

▼  ♦  0  K  r.  f'. 

^  y'  ♦  ♦ 

*0  'O  <0  *0 

^  ^  e  ♦ 

d  d  d  d 
♦  ^  ♦ 

AAA 

♦  ♦  ♦ 

A  A  A  d 

♦  ^  ^  ♦ 

.1 

-1 

•i 

.J 

►- 

♦- 

d 

d 

d 

d 

d 

d 

B 

e 

o: 

K 

K 

d 

oooo 

O  O  'O  <41  'O  'O 

0  «  *0 

«  'll  <1 

0*  ^  O' 

cy  ry  ry  ry 

A  A  A  A 

oooooo 

oooo 

oooo 

000 

44  ••  44  4< 

o  6  o  6 

666660 

6  6  6  6 

6  6  6  6 

600 

6  6  0  0 

0. 

CD 

0 

CD 

CD 

CD 

n  n  n 


7.5-40 


J  V.'W  V  1‘  'S  ' 


►.*>  •.-■^ . 
• .  • .  ■  •  • 


^  •'./■•I 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  YIELD  STRENOTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


;^;vy 


c 

o 

u 


dP 


§ 


a 

§ 


K 

hJ 

u. 

Ui 

a: 


< 

a 

n 

a 

G55 
2  k!  ^ 
g 

CD 

<»  • 
U  •- 
w  Q 

^  i 

i{ 

C0 

G55 

ae  S 

^  CD 

B.  « 

i  D 

w  at 

:C  ’-' 


0)  I  H  ^  ^ 

SI  bl  M  O 
I  CD  CD 
o:  I  z  (0 

O  I  o 


o 

§ 

o 


nc*ic*)nr)nr5f*irjnnn 

rsrvNivrsr^.  r>KKrvrvh. 

'D'D'D'O'OO'D’O'D'OO'O 
O  00  to  CPfl?CPflPttflPfl?fl)flP 

^D  ^0  ^D  ^  ^9  4  *0  ^  ^  ^  ^0 

(^0*C^(^D*C^C^D•D■D‘(^C^ 


c*ic^cHr>nnnnno(nn 

lNh.Nr-NNNfvh.  fvNK 

’O-e-o^’C'OO-o^’O-oo 
CD  OS  S  flD  OD  CD  CD  flD  OS  ID  0  0 

'D<C'C'0<D'0'D<D*D'D*0'D 

C^O•D■C^D•D•^D^O•C^C^D 


nnnnnnnnn 

rs.  h.  ^.  f--.  K  r».  N  ^ 

'0<0'0'0*Dy)<0'D<0 

0O00O0OOO 

MJ’C'0'C’€M)’0’0'0 
O’U^O-O't^Chlh  O'  D 


I  I  1  I  I  I 
1  I  I  I  I  I 


f  t  . 
I  I  I 


.  i 

I  I 


III 
I  i  I  / 


I  I 
I  I 


I  1  t 
I  1  I 
J 


lilt 

III! 


I  I  I  I  I  I  I  I  I  ( 


I  I  I  I  I  I  I  I  I 
I  I  I  I  I  I  I  I  I 
i  1  /  i  I  ;  I  f  i 
I  I  I  I  I  I  I  I  I 


'0<o^cnD'^Ch«««d<r^ 


I  D'  D»  * 

I  fa  O'  n 


no'NHiKnN.^n 


Q 

!t! 


m 

UJ 

a: 


o 

Z 

ffi 

u 

s 

UI 

X 


u. 

o 


9 

z 


oryinNfacV'OCDC*)4v«« 


coooono^-nooN 


«ONAND«OirDN(hff> 

Av-n^r^^rarofavncffa 


oooooooonono 

ch^00NNrwD«<n*«ir> 


r)9‘nnfa«rn«’r> 


osoooooop 

^DChnNv>*«(vn 


rsO‘OriO<iO'rM(v<OD'N 


f  j  /  I  /  I  /  I  I  I  I  I 
I  I  I  I  I  I  I  I  I  I  I  I 
I  I  I  I  I  '  I  i  I  I  I  t 


(  I  I  I  I  (  1  I  i  I  I  1 
I  I  I  I  I  I  (  1  I  I  I  I 
I  I  I  I  I  (  I  I  I  c  1  I 
I  I  f  I  1  t  f  I  I  I  I  / 


$h«noNO*^KCvrMCW0 


t  I  I  f  I  I  I  I  i  I  I  I 
1  I  I  I  I  I  I  I  i  I  I  I 
I  I  I  I  I  I  I  1  I  I  I  I 


f  I  I  I  }  I  i  I  I  I  I 

I  I  I  I  I  I  I  I  I  I  I 


I  I  I  I 
till 


I  I  I  I  )  I  I  I 

I  I  I  I  I  I  I  I 


ggoooooopi 


_ JOO 

..JOOOOVOOdO'D 

(hO'in«4in«4f)o*<oOino 


ooooooooopoo 

onpoooonoDoo 

ir>o^DO««ir)OOf>««Ch 


o«'Oi>Nr>0^N 

p)-«nnwcnnnni 


1  1  1  I  I  I  I  /  I 
I  I  I  I  I  I  I  I  I 
I  I  I  I  I  I  I  I  I 


I  i  I  I  I  I  I  I  I 
I  I  I  I  I  i  I  I  I 
I  I  I  I  I  >  I  I  i 
I  I  I  I  I  I  I  I  I 


000000900 

r)r»ooriinno<o 

f>oif>if>ooin-*o 


<-«o*^o«roo<r-on  ••^oo*-wo^f>onr)  0'rooni**o*-rw 


oooooooooooo 

oooooooooooo 


OOOOOOOOOOO 


OOOOOOOOO 

OOOOOOOOO 


M  OOOOOOOOOOOO  OOOOOOOOOOOO  OOOOOOOOO 
X 


o  o  o  o  o  o  o 
S  2  S  S  5  o  o 
r>  o  o  f)  o  r>  f) 


oooooooooooo 

dooooodooooo 


SBSSSSSgg 

r>f)f>f>ioiof>fafa 

k  N  s’  N  N  N  K  N  N 


SSSSSSSSSSSN  SSSSSNNSSSNS 


onnmnoonrooo 


SNSNSSSNSSSS 

c*jr5(nnnnnr7fjc*jnn 


SI'D'D'D'C'O^'O'O'D'O'C 


sssssssss 


SSSSSSSS^s 

nnnnnncnnn 


oooooooooooo 

oooooooooooo 


oooooooooooo 


OOOOOOOOO 


oooooooooooo  OOOOOOOOO 


7.5-43 


.v_V- w.  «•- ■ 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OE  YIELD  STRENOTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


o: 

1 

♦  ^  ^ 

lU 

n  n  n 

Hnnnr3cnnc*jnc^(*an 

k. 

1 

N  fv  ^. 

rs  rv  rs  h..  rs  K  r»  r*  h-  K 

u/ 

<0  <0  o 

<»«0'0’0'0'Q<ti'0>0>0<0<C 

•0  <0  >0 

'0  •€  'O 

o: 

1 

CD  CO  CD 

CDCDCDCDCDCDCDDDDCDD 

D  O  CD 

CD  CD  CD 

w 

1 

<0  4)  '0 

’O'tlO'O'O^tl'O'O’O'O'O'D 

K 

<0  4  <1 

N  N  N 

N>  N  N 

< 

1 

Ch  Ch 

th  Ch  0  a  0*  C^  D-  0-  (h  D-  0* 

(h  a  0* 

Ch  C^ 

a 

M  M  M 

4M  M  pa 

z  > 

< 

1 

S 

ifi 

1 

Z  Z  1 

U  < 

M 

at 

s  * 

*  »  * 

*  *  » 

U)  1 

1  1 

1  1  1  1  1  1  1  1  1  1  1  1 

9  0  9 

01  - 

• 

1  1 

1  1  1  1  1  1  1  1  1  1  1  1 

9  ’CtU 

moo 

o 

I  1 

I  1  1  1  I  i  1  1  1  1  t  1 

CD 

1  1 

1  1  I  (  1  1  1  1  1  1  1  1 

V>  pM 

41  K 

at  at  1 

o  o  ra 

♦  r  ^ 

z 

> 

1 

< 

Ui 

» 

H  D 

(D 

1 

•K 

Z  Z  1 

0. 

< 

0. 

U.' 

1 

5 

< 

c 

H 

Ul 

S  1 

o 

at 

o 

«  «  * 

*  D  * 

*  *  * 

A 

CD  t 

o  n  •* 

o  «o  ry 

4>  N  m 

A. 

U 

f3  o 

•^CDCvoov’oneortfo 

o  s  ♦ 

4)  ID  O' 

6 

CL 

< 

(A 

c*i  C^  QD 

n<«CD«o«^ni«ocD<iorv 

K  N  6 

w 

at  1 

10  «■ 

o^^nnoocD^oo^ 

V  r  r 

c*j  P3  n 

at 

1 

o 

o 

o 

0) 

M  A 

U 

no  ^ 

oonoooco^ODo 

u 

OOO 

ooo 

CD 

K 

M  K  1 

z 

OOl4Ch«NOCDtf>CBOK 

z 

rv  n 

CD  o  «« 

z 

u 

U1 

<  (0  < 

M 

tm 

< 

K 

r  at  Z  1 

< 

n  <0  oi 

OO^’NCha-KO^O^^ 

< 

ih  ch  ch 

6  6  6 

at 

M  M 

f«cn*«nnf«  — 

cc 

£ 

CIO 

cn  1 

cn 

CD 

cn 

Ul 

1  1 

1  1  1  1  i  1  1  1  I  1  1  1 

LU 

1  1  1 

1  1  1 

0) 

u 

M  o 

cc 

1  t 

I  1  1  I  t  1  1  I  I  1  1  t 

CC 

1  1  t 

1  1  1 

□ 

n 

CO  «->  1 

1  1 

1  1  I  I  i  t  1  1  1  1  1  1 

1  1  1 

I  1  1 

o 

s 

z 

at  CD 

»- 

Ul 

o 

o 

D 

o 

u 

z 

z 

o 

o 

z 

1 

1  1 

1  1  f  1  I  1  1  1  1  1  1  1 

OOO 

ooo 

«J 

< 

A 

CD 

1  1 

1  1  1  i  1  1  I  1  1  1  1  i 

CD 

•f>  n  o 

i>  9  m 

u 

z 

Z  Ik  t 

1  1 

1  1  1  1  1  i  1  1  1  1  1  1 

Ul 

flD  Ih  CD 

N  o  CD 

<N 

UJ 

Ck 

•"  S  ' 

Q 

Q 

6  6  6 

6  6  6 

• 

g 

01 

Ul 

Ul 

CN 

01 

at 

*.  «ii^ 

at 

o  o  o 

OOOOOOOOOOOO 

at 

«•  ni  <r 

CM  n  m 

z 

• 

<j 

Z  O  1 

C.I 

tno  o 

qpop-o^poo^or) 

o 

ru  rv  M 

m  m  m 

< 

z 

< 

n  o  o 

o«notf)ChChio(vio«  — 

< 

•0  <0  <0 

4)  4)  ^ 

Ul 

a 

M 

-  <  » 

cc 

c 

5 

u 

u 

0  9  0 

(y«4YOO»*reooo^«< 

u 

6  6  6 

6  6  6 

< 

u 

at 

( 

& 

ooo 

h 

rv  ru  ni 

m  m  rv 

u 

9  9  9 

'C'D'C'O'O'O'O-O-^'O'O'O 

4)  41  41 

Z 

Z  1 

o 

ooo 

OOOOOOOOOOOO 

O 

ooo 

ooo 

z 

z 

•N  Ol 

z 

z 

3 

r 

6  6  6 

oooooooooooo 

M 

6  6  6 

6  6  6 

o 

z 

z 

M 

u 

I 

at 

at 

Ul 

c 

Ul 

u 

5 

Q.  Z 

5 

ooo 

OOOOOOOOOOOO 

5 

ooo 

ooo 

CD  K  Z 

OB 

ooo 

oooooooooooo 

a 

ooo 

ooo 

a 

< 

o 

«  3  1 

lO  10 

o^oiDOtfataotfacDiDin 

ooo 

Ci  a  n 

3 

1 

N  N  N 

rsrs.r«.NhiNNfsNr>NN 

6  6  6 

6  6  6 

pj 

Ul 

O 

—  1 

N  fs  o. 

rs  N  N 

m  m  m 

J  K 

u 

bJ  H  03  1 

9  9  9 

6  6  6 

o 

03  at 

CD  (*J  C*) 

OOO 

a  ta  a 

1 

o 

u 

CD 

Ul  K 

K 

Ac 

o 

1 

1 

1 

1 

U) 

0) 

H 

K 

D 

1 

1 

Ul 

K 

cn 

£ 

H 

1 

K 

6 

Ui 

Ul  IL 

K 

h- 

H- 

'«*'  1 

cc 

K 

1 

K 

K 

Ul 

at 

\ 

o 

^  «9-  V 

«0'0<4l'0>0<i'0'0'0'D'0'0 

4)  <0  4) 

H 

•m 

Z  1 

ooo 

oooooooooooo 

6  6  6 

ooo 

Ul 

z 

H- 

ooo 

oooooooooooo 

1 

6  o  o 

o  6  o 

to 

o 

r 

1 

a: 

£ 

jjr 

0. 

K 

1 

1 

o 

S 

CD 

03 

u> 

CD 

U. 

» 

u 

Ul 

U3 

►- 

1 

Ul 

z 

K 

o 

\ 

1 

Ul 

K 

§ 

9 

o 

4) 

o 

z 

O 

H 

1 

K 

K 

* 

7.5-44 


•NOTE-  NET  BECTIOI!  STRESS  EXCEEDS  BOX  OF  YIELD  BTRENOTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD. 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 


STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


SECTION  STRESS  EXCEEDS  807.  OF  YIELD  BTRENCTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD,  DEV 


CRACK  LENGTH  GROSS  STRESS 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 
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CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  G  A^^  -  (In) 


o  *2!r 

?  UJ< 


S  9  8 

{  ISM)  -“m  -  AilSN3iNI  SS3biS 

Figure  7. 5. 2. 5 


7.5-54 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  •  ^iA, 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  ^A, 


ALLOY 


UJ 

t- 

< 


■r.im* 


X  i 
x|  o 

H  S  . .  lu 

UUfilu 

UIUJC.Ik 

a.  5.  uui 

tfiwxa: 


..  s 

X  s 

ii  s 

K  >  . .  lij 

55p 

OOStil 

tu  Ul  wkL 
0.0.  UUJ 

(0  (0  ^  cc 


< 

So-n, 

(T)  Ut- 

(-Ju  I 

..I  uJ-' 

o  *2t; 

^  UJ  < 

t  .,3  t 

9|o5 

XOC  UJs 

O  oa,  (T 
OiLCoO 


s  s  s  s  s  s  s 

(  Ul/-  !SX)  -“x  -  AilSNilNI  SS3diS 
Figure  7.5.2.13 
7.5-62 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  ^iA, 


EFFECTIVE  CRACK  LENGTH 


CONOITION/HT 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


2024 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


a 

aa 
w  . 

•H  M 

."an 
..  .a 
zaa 

¥9  u 

Si  ..ui 

zzi?9 

ilfei 

uoSui 

UI  UI  &U. 

0.0.  uui 
(nmxx 


O-Ut- 

l-Ju  1 

S’^Po 
o  'z*: 
t  ..5*“ 
92oS 

S  <C  Uls 

Ooa.9E 

UiIlcoO 


8  S  8  S  9  8 

(  Ul/^  !•>»)  -“m  -  AilSN3iNI  SS3diS 

Figure  7.5.2.22 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  ^Ag„  -  (In) 
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HANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A^^^  -  (in) 
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CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A, 
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Figure  7.5.2.35 


7.5-84 


TABLE  7 . 5 . 3 . 1 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7,5. 3.1  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T3 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


A 

R=+0.  05 


DA/DN  (10**-6  IN.  /CYCLE) 


B 


C 


R-+0.  40 


R=+0.  60 


D 


A 

2.  63 

.  11 

DELTA 

K  B 

4.  24 

.  32 

MIN 

C 

a.  58 

.  25 

0 

3.  00 

.  110 

3.  50 

.  120 

4.  00 

.  146 

.  373 

5.  00 

.  258 

.  946 

1.  22 

6.  00 

.  497 

1.  92 

7.  00 

.  976 

8.  00 

1.  89 

9.  00 

3.  57 

A 

9.  56 

5.  03 

DELTA 

K  B 

6.  24 

2.  19 

MAX 

C 

5.  02 

1.  24 

D 

ROOT  MEAN 

SQUARE 

33.  02 

2.  95 

8.  28 

PERCENT  ERROR 


CONDITION/HT:  T3 
FORM:  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
^-lEQUENCY:  30.00  HZ 

::NVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


YIELD  STRENGTH.  47.2  KSI 
ULT.  STRENGTH:  68.2  KSI 
SPECIMEN  THK:  0.  090" 

SPECIMEN  WIDTH:  13.985-  14.030" 
REFERENCES:EFM01 


AK  (MPA  y/m) 

4  10  40 


ALUM. 

ALLOY 


4  10  40  100 

I'M  I'I'I - f  '"I'l'l'l 

STRESS  RATIO  =  +0.  60 


4  10  40  100 

AK  (KSI  >7171) 


10° 

® 

10^ 

10  ’ 

10° 

10  ^ 

lo'* 

10'^ 

10^ 

lo" 

10® 

10'^ 

10'^ 

10-« 

10® 

10° 

® 

10^ 

10’ 

10° 

10'^ 

lo'* 

10'^ 

10® 

10'“ 

10® 

10® 

10'^ 

10® 

10® 

STRESS  RATIO  =  .^0.  40 


4  10  40 

I '  '  'M  PIN  r“T~n 

STRESS  RATIO  = 


Figure  7. 5. 3.1 


4  10  40 

AK  (KSI  v/m) 


2 
^  "D 

lO"*  75 

XI 


2 

.  n 

10  « 
■D 


TABLE  7. 5. 3. 2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 2  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION;  T3 
ENVIRONMENT;  +  140F, AIR 


DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  40 

R»+0.  70 

DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K 
MAX 


A 

B 

C 

D 


3. 

16 

131 

3. 

05 

151 

3. 

50 

181 

343 

4. 

00 

301 

679 

5. 

00 

794 

1. 

77 

6. 

00 

1. 

80 

3. 

43 

7. 

00 

3. 

40 

5. 

as 

8. 

00 

5. 

48 

9. 

27 

9. 

00 

7. 

65 

14. 

2 

10. 

00 

9. 

43 

21. 

3 

11. 

1 1 

10. 

5 

11. 

74 

42. 

7 

ROOT  MEAN  SQUARE  15.62  7.32 

PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 


1 


CONDITION/HT:  T3 

FORM:  SHEET 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  T-L 

FREQUENCY:  5.00-  10.00  HZ 

ENVIRONMENT  +  140“  F.  AIR 


AK  (MPA  v^) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/7n) 


YIELD  STRENGTH.  47.  2  KSI 
ULT  STRENGTH:  68.  2  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  36.000" 
REFERENCES:EFM01 


AK  (MPA  v/m) 

4  10  40 


STRESS  RATIO  =  -t-0.  7Q 


4  10  40 


Figure  7. 5. 3. 2 


7.5-89 


4  10  40 

AK  (KSI  v/m) 


ALUM. 

ALLOY 


2024 


10  ^ 


lO'*  1 


10  ^  ^ 


10  '’  TO 

r) 


TABLE  7. 5. 3. 3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 3  INDICATING  EFFECT 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  14 


LIFE  0,  0-0  5 

PREDICTION  0  5-0  Q 
RATIO  O.  8-1  25 

SUMMARY  1.25-2  0 
<NP/NA)  >2.  O 


7.5-90 


CONDITION/HT;  T3 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  3.  33  HZ 

ENVIRONMENT.  R.  T.  .  LAB  AIR 


AK  (MPA  -x/m) 

4  10  40  100 


4  10  40  100 

I  '  I 'in 'I — I'M  I'M'i 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -y/Tn) 


YIELD  STRENGTH:  45..  0  KSI 
ULT  STRENGTH:  69.  0  KSI 
SPECIMEN  THK:  0.039" 
SPECIMEN  WIDTH:  16.000" 
REFERENCES.87398 


AK  (MPA  y/m) 
\  10  4 


4  10 

1  ■'  M  I'I'I 

STRESS  RATIO 


1  4  10 

=  I  '  I '  I'I'I — r 

-  STRESS  RATIO  = 


Figure  7 . 5 . 3 . 3 


7.5-91 


4  10  ' 

AK  (KSI  -s/m) 


ALUM. 

ALLOY 


2024 


10-' 

u 

>s 

u 

10-' 1 

z 

"D 

lO'" 

■c 

10'^ 

lO'*^ 

O 

o 

10  ' 

10^  ^ 
u 

u 

10-^1 

i 

1 

o, 

da/dN 

lO'"’ 

10‘® 

.  V\  .  .1 

. %•  -J 

TABLE  7. 5. 3. 4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.  3.4  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

2024 

CONDITION 

T3 

ENVIRONMENT:  R.  T. 

. LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN«*l/2) 

A  B  C  D 

R=-*-0.  20 

A 

4.  73 

.  0896 

DELTA  K  B 

MIN  C 

D 

5.  00 

.  219 

6.  00 

2.  20 

7.  00 

4.  76 

a.  00 

6.  90 

9.  00 

8.  55 

10.  00 

9.  72 

13.  00 

12.  1 

16.  00 

15.  6 

20.  00 

27.  9 

25.  00 

85.  0 

A 

27.  13 

153. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

17.  00 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8  2 

RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
<NP/NA)  >2.  0 


CONDITION/HT;  T3 
FORM:  0.  09  "TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  10.00  HZ 

ENVIRONMENT:  R-  T.  ,  LAB  AIR 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I !  '  \m — r  TTTTr " 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  vAn) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  4.  010‘ 
REFERENCES:FR001 


AK  (MPA  -s/m) 
4  10  A 


10° 

(D 

10  ’ 

10' 

10  ^ 

10' 

10'^ 

10  ‘ 

10'' 

10 

10'^ 

id' 

10° 

10' 

1  4  10  40 

E  I  "'  I '  I'i'i — r-r- 
~  STRESS  RATIO  = 


Figure  7. 5. 3. 4 


7.5-93 


4  10  ' 

AK  (KS  vTn) 


TABLE  7. 5. 3. 5 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 5  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION;  T3 


ENVIRONMENT;  R.  T. 

. LAB  AIR 

DELTA  K 

(KSI*IN**l/2) 

A 

R=+0 

A 

DELTA  K  B 
MIN  C 

D 

16.  84 

15. 

20.  00 

28. 

25.  00 

76. 

30.  00 

184. 

35.  00 

390. 

A 

DELTA  K  B 
MAX  C 

D 

35.  36 

410. 

ROOT  MEAN  SQUARE  19.  64 

PERCENT  ERROR 


DA/DN  <10**-6  IN.  /CYCLE) 
B  C 


LIFE  O.  0-0,  5 

PREDICTION  0.  5-0  8  1 

RATIO  0.8-1.25  7 


CONDITION/HT:  T3 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  13.30  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH:  68.  2  KSI 
SPECIMEN  THK:  0.  125-  0.  126“ 

SPECIMEN  WIDTH:  4.000" 
REFERENCESS6213 


4  10 


10  ro 

•D 


4  10  40  100 

AK  (KSI  -s/Tn) 


Figure  7. 5. 3. 5 


4  10  ^ 

AK  (KSI  v/ln) 


7.5-95 


TABLE  7. 5. 3. 6 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3.6  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION; 

ALUMINUM 

T3 

2024 

DELTA 

K 

(KSI*IN**I/2) 

A 

E=  R  T. 
907.  R  H 

A 

DELTA  K  B 
MIN  C 

D 

13  10 

10  6 

16  00 

18  4 

20  00 

35  3 

25.  00 

71  3 

30  00 

133. 

35  00 

234. 

A; 

DELTA  K  B 
MAX  C 

D 

37.  88 

318. 

DA/DN  (10**-6  IN. /CYCLE) 
B  C 


CONDITION/HT:  T3 
FORM:  0.  13’'TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  *0.  05 
FREQUENCY:  2.00  HZ 


YIELD  STRENGTH:  49.0  KSI 
ULT.  STRENGTH:  66.0  KSI 
SPECIMEN  THK:  0.128" 
SPECIMEN  WIDTH:  12.000" 
REFERENCES:86212 


ENVIRONMENT 


ENVIRONMENT 


la/dN  (mm/cycle) 


TABLE  7. 5. 3. 7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  7. 5. 3, 7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION:  T3 

ENVIRONMENT;  R.  T  .LAB  AIR 


DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE 

<KSHHN**l/3> 

A 

B 

C 

O 

O 

1 

II 

o: 

R=-0.  50 

R=+0.  05 

A:  5.  03 

.  119 

DELTA  KB:  4.  59 

.  129 

MIN  C:  5.78 

.  238 

0; 

5.  00 

.  144 

6.  00 

.  495 

.  755 

.  351 

7.  00 

1.  43 

2.  66 

1.  34 

8.  00 

3.  15 

5.  78 

3.  25 

9.  00 

5.  77 

9.  49 

5.  99 

10.  00 

9.  29 

13.  2 

9.  36 

13.  00 

24.  0 

23.  1 

22.  7 

16.  00 

41.  4 

35.  2 

45.  3 

20.  00 

70.  3 

67.  2 

A;  24.  85 

264. 

DELTA  K  B.  24.  91 

175. 

MAX  C:  19.  55 

102. 

D: 

ROOT  MEAN  SQUARE 

24.  20 

19.  99 

12.  63 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 


CONDITION/HT:  T3 
FORM:  0.  25  "TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T. ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'MI - 1  I  I  '  I'l'l 

STRESS  RATIO  =  -t-0,  05 


4  10  40  100 

AK  (KSI  V^) 


YIELD  STRENGTH.  50.  9  KSI 
ULT.  STRENGTH:  68.  5  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:UD006 


AK  (MPA  v/m) 
4  10  4 


10° 

(D 

10' 

10’ 

10'^ 

10' 

10" 

10’^ 

10*' 

10 

10'^ 

10' 

10' 

10® 

4  10 

I'M  I'l'l — r 

STRESS  RATIO  = 


Figure  7 . 5. 3 . 7 
7.5-99 


4  10 

AK  (KSI  >/m) 


ALUM. 

ALLOY 


2024 


10'^  ^ 


10**  ro 


10'^  ^ 


10“*  1 
•D 


TABLE  7. 5. 3. 8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 8  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION:  T351 
ENVIRONMENT:  -  65F,  AIR 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 

ABC 


R=+0.  00  R-+0.  80 


A 

9.  84 

.  354 

DELTA 

K 

B 

6.  02 

.  766 

MIN 

C 

D 

7.  00 

1.  96 

a.  00 

4.  70 

9.  00 

10.  2 

10.  00 

.  360 

20.  4 

13.  00 

1.  06 

102. 

16.  00 

4.  50 

303. 

20.  00 

19.  7 

25.  00 

69.  4 

A 

29.  42 

208. 

DELTA 

K 

B 

17.  13 

414. 

MAX  C 
D 


ROOT  MEAN  SQUARE  26.  82  10.  41 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8  1 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2.0 


7.5-100 


CONDITION/HT;  T351 
FORM:  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY: 

ENVIRONMENT:  -  65®  F.  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  iro 

AK  (KSI  v/m) 


YIELD  STRENGTH:  56.  9  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  184-  EL  188" 
SPECIMEN  WIDTH:  11.997-  12.000" 
REFERENCESOA001 


AK  (MPA  x/m) 

4  10  40 


4  10  40 


Figure  7.5. 


7.5-101 


4  10  40 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


2024 


10^  ^ 


10  ro 
TD 


lO'"'  TO 


TABLE  7.5. 3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.9  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T351 
ENVIRONMENT:  R  T 

2024 

.LAB  AIR 

DELTA  K 

DA/DN  <10«*-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

D 

R=+0.  00 

R-+0.  40 

R=+0.  80 

A:  9.  51 

5.  14 

DELTA  KB:  15.  81 

60.  3 

MIN  C:  7.  98 

13.  8 

D: 

a.  00 

14.  0 

9.  00 

23.  4 

10.  00 

6.  16 

39.  2 

13.  00 

13.  6 

167. 

16.  00 

23.  5 

63.  5 

553. 

20.  00 

44.  0 

163. 

25.  00 

419. 

30.  00 

935. 

A:  24.  94 

95.  5 

DELTA  K  B:  33.80 

1628. 

MAX  C:  17.  04 

790. 

D: 

ROOT  MEAN  SQUARE 

3.  46 

5.  76 

15.  15 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  O.  5-0  8 

RATIO  0.  8-1  25  1  1  1 

SUMMARY  1.25-2  O 

(NP/NA)  >2  0 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T351 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


DELTA  K 
<KSI*IN**l/2) 


DELTA  K  B: 
MIN  C: 
D: 


7.  32 
4.  72 


R=+0.  00 


1.  35 


DELTA  K  B: 


15.  05 
14.  38 


11.  4 


DA/DN  (10**-6  IN.  /CYCLE) 


R=+0.  70 


.  464 


5.  00 

.  636 

6.  00 

1.  50 

7.  00 

2.  72 

8.  00 

1.  80 

4.  25 

9.  00 

2.  75 

6.  13 

10.  00 

4.  09 

8.  42 

13.  00 

9.  26 

19.  4 

28.  1 


ROOT  MEAN  SQUARE 

18.  10 

14.  22 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

7.5-104 

TABLE  7.5.3.11 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5 . 3 . 11  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION;  T351 
ENVIRONMENT:  R.  T 

2024 

,  S.  T.  W. 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  00 

R=+0.  33 

A;  8.  77 

2.  31 

DELTA  KB:  11.  68 

19.  2 

MIN  C: 

D; 

9.  00 

2  46 

10.  00 

3.  21 

13.  00 

25.  1 

16.  00 

49.  6 

20.  00 

113. 

A:  11.81 

7.  19 

DELTA  KB;  24.00 

211. 

MAX  C: 

D. 

ROOT  MEAN  SQUARE 

9.  30 

6.  30 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  8-1.  25 
1.  25-2.  0 
>2.  O 


7.5-106 


CONDITION/HT:  T351 

FORM:  SHEET 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  1.  00-  10.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


AK  (MPA  v/m) 

4  10  40  100 


AK  (KSI  -s/Tn) 

Figure 


YIELD  STRENGTH:  5B.  9  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.182-  0.192" 

SPECIMEN  WIDTH:  12.  000" 
REFERENCES:DA001 


AK  (MPA  v/m) 


1  4  10  40  100 

AK  (KSI  \/m) 


[ 

[ 


7.5-107 


TABLE  7.5.3.12 

FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5 . 3 . 12  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2 

CONDITION:  T351 
ENVIRONMENT;  R.  T  .LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


2024 


R=-l.  00 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
AX  C 
D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


10.  20 


DA/DN  (10**-6  IN.  /CYCLE) 


R=-0.  50 


3.  50 

2.  80 

.  159 

.  0919 

3.  00 

.  0936 

3.  50 

.  159 

.  107 

4.  00 

161 

.  133 

5.  00 

.  270 

.  254 

6.  00 

620 

.  575 

7.  00 

1.  60 

1,  40 

8.  00 

3.  91 

3.  04 

9.  00 

7.  26 

5.  43 

10.  00 

9.  44 

7.  87 

13.  00 

12.  4 

13.  7 

16.  00 

27.  3 

21.  0 

20.  00 

41.  3 

47.  3 

25.  00 

115. 

20.  00 
27.  15 

41.  3 

140. 

15  32 


LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0  a 

RATIO 

0.  8-1  25 

1 

1 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2  0 

7.5-108 

CONDITION/HT:  .351 

FORM:  PLATE 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  3.  00-  5.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  54.5  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK;  0.  242" 
SPECIMEN  WIDTH:  9.000" 
REFERENCES:DA001 


STRE 


STRE 


Figure  7.5.3.12 


7.5-109 


^  ~  A.* 


TABLE  7.5.3.13 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 13  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL.  ALUMINUM  2024 

CONDITION;  T251 
ENVIRONMENT;  R.  T  .LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN. /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

D 

70 

II 

+ 

o 

o 

R=+0.  40 

R=+0.  60 

R=+0.  80 

A;  5.  00 

.  205 

DELTA  KB;  3.  27 

182 

MIN  C:  5.50 

.  161 

D;  3.  34 

.  316 

3.  50 

.  177 

.  161 

.  327 

4.  00 

.  235 

.  250 

.  520 

5.  00 

.  205 

.  704 

.  878 

1.  71 

6.  00 

.  521 

2.  00 

2.  15 

3.  89 

7.  00 

1.  57 

3.  99 

4.  08 

7.  00 

8.  00 

3.  19 

6.  24 

6.  60 

11.  4 

9.  00 

5.  11 

8.  73 

9.  77 

18.  8 

10.  00 

7.  09 

11.  7 

13.  8 

33.  2 

13.  00 

13.  0 

24.  0 

33.  9 

175. 

16.  00 

20.  9 

44.  8 

78.  0 

20.  00 

39.  8 

25.  00 

91.  2 

30.  00 

205. 

35.  00 

389. 

A;  39.  11 

546. 

DELTA  KB;  17.  04 

55.  1 

MAX  C;  18.  46 

153. 

D;  14.  85 

309. 

ROOT  MEAN  SQUARE 

14.  88 

7.  66 

6.  94 

8.  45 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  5-0  8 

RATIO  0.  8-1  25  1111 

SUMMARY  1.  25-2  0 
(NP/NA)  >2  0 


7.5-110 


CONDITION/HT:  T351 

FORM:  PLATE 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  1.  00-  10.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '"I 'I'm — r"'  I  'FT 'I “ 
STRESS  RATIO  =  +0.  60 


4  10  40  100 

AK  (KSI  V^) 


YIELD  STRENGTH.  54.5  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.241-  0.242” 

SPECIMEN  WIDTH:  8.995-  9.000" 

REFERENCES:DA001 


AK  (MPA  \/m) 

4  10  40 


10° 

(D 

10' 

10  ’ 

10  ^ 

10' 

10'^ 

io‘ 

lO"* 

10' 

10'^ 

10* 

10’ 

10® 

10'* 

10° 

® 

10' 

10’ 

10'^ 

10' 

10'^ 

10  ‘ 

10' 

10“ 

10'® 

10* 

10' 

10® 

10'' 

STRESS  RATIO  =  +0.  40 


1  4  10  40 

=  I"  I  I  '  MI'I - 1  '  7^1 

STRESS  RATIO  =  +0.  00 


Figure  7.5.3.13 


7.5-111 


4  10  40 

AK  (KSI  '/m) 


ALUM. 

ALLOY 


2024 


•  , -  ** 


TABLE  7,5.3.14 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 14  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL.  ALUMINUM 
CONDITION:  T351 
ENVIRONMENT:  -  65F, AIR 


2024 


DELTA  K 
(KSI*IN#*l/2) 


A 

R=+0.  00 


A 

27.  49 

176. 

DELTA  K  B 

MIN  C 

D 

30.  00 

261. 

35.  00 

503. 

40.  00 

866. 

50.  00 

2098. 

60.  00 

4367. 

A 

60.  32 

4463. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

7.  0 

DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 


TABLF  7.5.3.15 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5.  3. 15  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2034 

CONDITION;  T351 
ENVIRONMENT:  R  T  .  LAB  AIR 


DELTA  K 
<KSHHN**l/2) 


R=+0  00 


DA/DN  <10**-6  IN.  /CYCLE) 


R=+0.  40 


R=+0.  80 


DELTA  K  B 
MIN  C 
D 


4.  49 

3.  67 

4.  71 


4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 


.  227 
478 
1  30 
3.  07 
5.  65 
7.  80 


1.  06 


1.  41 
3.  08 
5.  46 


DELTA  K  B 
MAX  C 
D 


7.  41 
9,  80 
7.  53 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


1.  79 


15.  52 


8.  28 


12.  18 


7  04 


2.  83 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0  8 
O.  8-1  25 
1.  25-2.  O 

>2.  O 


7.5-114 


,  4".  V’.  •* 


CONDITION/HT:  T351 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.  00-  20.  00  HZ 

ENVIRONMENT:  R,  T.  .  LAB  AIR 


YIELD  STRENGTH:  56.  9  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.186-  0.192" 

SPECIMEN  WIDTH:  3.999-  4.003' 

REFERENCESDA001 


TABLE  7.5.3.16 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3. 16  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T351 
ENVIRONMENT:  R  T. 

» 

2024 

LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

O 

o 

1 

II 

QC 

R=+0.  00  R=+0.  40 

o 

00 

o 

+ 

II 

q: 

A:  11.83 

12.  2 

DELTA  KB:  23  72 

119 

MIN  C:  10.67 

17.  9 

D;  5.  32 

2.  68 

6.  00 

4.  16 

7.  OO 

8.  61 

8.  00 

17.  7 

9.  00 

34.  2 

10  00 

60.  9 

13.  00 

17.  5 

28.  0 

204 

16.  00 

36  2 

70.  2 

20.  00 

74.  6 

232. 

25.  00 

159. 

148. 

30.  00 

325. 

306 

35.  00 

658. 

552. 

40  00 

924. 

50.  00 

2324 

A:  38.  29 

1051. 

DELTA  KB:  52.  44 

2877. 

MAX  C:  22.69 

444. 

D:  14.  31 

275. 

ROOT  MEAN  SQUARE 

— 

17.  03 

3.  77  7.  82 

9.  27 

PERCENT  ERROR 

LIFE  0.  0-0. 

7 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

2 

1  1 

1 

SUMMARY  1  25-2  0 

(NP/NA)  >2 

3 

7.5-116 

CONDITION/HT:  T351 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION;  L-T 
FREOUENCY:  1.  00-  16.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  v/TtT) 

4  10  40  100 


4  10  :T  100 

I  '  I''  I'I'I - T  .  i-rpTT” 

STRESS  RATIO  =  +0.  40 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH;  56.9  KSI 
ULT  STRENGTH: 

SPECIMEN  THK:  0.  189-  0.261" 

SPECIMEN  WIDTH:  11.997-  12.007' 
REFERENCES:DA001 


AK  (MPA  Vm) 

4  10  40 


10° 

(D 

id 

10’ 

10  ^ 

Id 

10'^ 

io" 

10'“’ 

10 

10'^ 

id* 

1  4  10  40 

=  I  '’'n'TI'l - 1  MM 

~  STRESS  RATIO  =  +0.  80 


Fi'jure  V.'j.j.lG 
7. : -1  !7 


4  10  40 

AK  (KSI  \/m) 


ALUM. 

ALLOY 


2024 


TABLE  7.5.3.17 


m 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 17  INDICATING  EFFECT 

OF  STRESS  RATIO 

UMINUM  2024 


MATERIAL:  ALUMINUM  2 

CONDITION:  T351 
ENVIRONMENT:  R  T  ,  LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


A 

R=+0  10 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


12. 

37 

14. 

6 

13. 

00 

17. 

5 

16. 

00 

29. 

5 

20 

00 

55. 

0 

24. 

93 

209. 

-  4 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


13.  67 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.  B-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


CONDITION/HT;  T351 
FORM:  0.25‘'TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  3.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  5.  000' 
REFERENCESFR001 


AK  (MPA  <s/m) 

4  10  40  100 


4  10  40  100 

I  ■■'■T'  l'MI - 1  ■'  I  '  I'I'l  ■ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  vTii) 


AK  (MPA  -y/m) 
I  10  4 


10° 

vs/ 

10 

10  ’ 

10'^ 

10’ 

10'^ 

io" 

10“ 

10 

10'^ 

10  ‘ 

10' 

10® 

10"' 

4  10 

r '  I  'I'I'l — 

STRESS  RATIO  = 


10° 

VS' 

10' 

10’ 

10' 

10'^ 

io' 

-3 

10 

10 

10'“ 

.1 

10 

10'® 

io' 

10‘° 

10* 

4  10 

I" '  I  'I'I'l — r 

STRESS  RATIO  = 


Figure  7.5.3.17 
7.5-119 


4  10  i 

AK  (KSI  v/Tn) 


TABLE  7,5.3.18 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 18  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T351 

2024 

DELTA  K 

DA/DN  (10««-6 

IN.  /CYCLE) 

(KSI«IN«*l/2) 

A 

B 

C 

D 

E=  R.  T. 

E«+  200F 

E»+  300F 

E“+  400F 

LAB  AIR 

AIR 

AIR 

AIR 

A:  8.  19 

2.  84 

DELTA  KB:  7.  67 

3.  23 

MIN  C:  6.  72 

2.  15 

D:  6.  52 

2.  02 

7.  00 

2.  38 

2.  44 

8.  00 

3.  58 

3.  50 

3.  54 

9.  00 

4.  06 

4.  96 

5.  14 

4.  99 

10.  00 

5.  98 

6.  92 

7.  43 

6.  89 

13.  00 

14.8 

17.  5 

19.  2 

16.  4 

16.  00 

28.  3 

37.  2 

38.  6 

35.  2 

20.  00 

52.  1 

A;  21.86 

64.  7 

DELTA  KB:  16.  64 

42.  7 

MAX  C;  19.  19 

63.  7 

D:  19.  04 

70.  9 

ROOT  MEAN  SQUARE 

12.  74 

10.  27 

10.  95 

17.  31 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  O 


7.5-120 


CONDITION/HT:  T351 
FORM:  0.50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  •►B.  01 
FREOUENCY:  20.  00  HZ 


YIELD  STRENGTH:  51.5  KSI 
ULT.  STRENGTH:  85.  0  KSI 
SPECIMEN  THK:  0.500“ 
SPECIMEN  WIDTH:  2.  000“ 
REFERENCES:LiO008 


7.5-121 


TABLE  7,5.3.19 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.  5. 3. 19  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T3S1 

2024 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN«*l/2) 

A 

B 

C 

D 

E»  R.T. 

E-+  200F 

E=+  300F 

E“+  400F 

LAB  AIR 

AIR 

AIR 

AIR 

A:  7.  96 

4.  07 

DELTA  KB;  6.  84 

2.  95 

MIN  C:  6.93 

2.  44 

D:  6.  68 

2.  73 

7.  00 

3.  11 

2.  54 

3.  11 

8.  00 

4.  14 

4.  37 

4.  28 

4.  77 

9.  00 

6.  03 

6.  18 

6.  47 

7.  27 

10.  00 

8.  62 

8.  70 

9.  35 

10.  6 

13.  00 

21.  4 

22.  2 

A:  13.  55 

24.  5 

DELTA  KB:  13.  54 

25.  8 

MAX  C.  11.58 

16.  5 

D:  11.82 

18.  5 

ROOT  MEAN  SQUARE 

7.  41 

21.  25 

5.  04 

4.  60 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.5-T22 


CONDITION/HT:  T351 
FORM:  0.  50 "TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
.  STRESS  RATIO:  >0.  10 
^  FREQUENCY:  20.  00  HZ 


AK  (MPA  y/m) 

4  10  40  100 

"nH'HTFi — r  '■jTi'i'i 

ENVIRONMENT.  R.  T. . 

LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  51.5  KSI 
ULT.  STRENGTH:  65.  9  KSI 
SPECIMEN  THK  .  0.  500" 
SPECIMEN  WIDTH:  2.000" 
REFERENCES:UO00g 


ALUM. 

ALLOY 


2024 


10° 

(D 

10“ 

10' 

10'^ 

10' 

10-^ 

16‘ 

10“ 

10 

10'^ 

io‘ 

10'° 

10' 

10° 

10'* 

® 

10“ 

10' 

10'^ 

10' 

10'^ 

io' 

io“ 

10' 

10'* 

10"' 

10'® 

io' 

10*' 

AK  (MPA  v/m) 

4  10  40  100 

I  M'l'l'l - 1  '  I  U'l 

ENVIRONMENT:  +  200*^  F. 
AIR 


4  10  40  1 


ENVIR0NM=‘‘T11  400"  F 
AIR 


Figure  7.5.3.19 
7.5-123 


4  10  40  1 

AK  (KSI  v/Tn) 


10“  « 


10'^  ^ 


10“  w 


»  *  .4  **  -» 


TABLE  7.5.3.20 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 20  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T3S1 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI«IN«*l/2} 

A 

B 

C 

D 

E-  R.  T. 

E-+  200F 

E»+  300F 

E=+  400F 

LAB  AIR 

AIR 

AIR 

AIR 

A 

6.  16 

1.  90 

DELTA  K  B 

5.  35 

1.  66 

MIN  C 

5.  60 

1.  47 

0 

5.  49 

1.  54 

6.  00 

2.  11 

1.  94 

2.  17 

7.  00 

2.  92 

3.  21 

3.  48 

3.  78 

8.  00 

4.  67 

4.  93 

5.  65 

5.  96 

9.  00 

7.  12 

7.  42 

8.  54 

8.  80 

10.  00 

10.  4 

10.  B 

12.  3 

12.  4 

13.  00 

24.  8 

27.  2 

29.  7 

30.  3 

16.  00 

43.  5 

50.  2 

59.  8 

A 

16.  29 

45.  4 

DELTA  K  B 

17.  32 

60.  7 

MAX  C 

16.  43 

65.  5 

D 

15.  83 

62.  8 

ROOT  MEAN  SQUARE 

14.  89 

16.  14 

9.  06 

11.  01 

PERCENT  ERRCX« 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.  25-2.  0 
(NP/NA)  >2.  0 


7.5-124 


CONDITION/HT:  T351 
FORM:  0.  50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO;  ■*■0.  30 


FREQUENCY: 


20.00  HZ 


YIELD  STRENGTH:  51.5  KSI 
ULT.  STRENGTH:  65.  9  KSI 
SPECIMEN  THK;  0.500” 
SPECIMEN  WIDTH;  2.  000" 
REFERENCES:UD00g 


ALUM. 

ALLOY 


2024 


TABLE  7.5.3,21 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 21  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T351 

2024 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2> 

A 

B 

C 

D 

E=  R.  T. 

E=+  200F 

E*=+  300F 

E«<-  400F 

LAB  AIR 

AIR 

AIR 

AIR 

A.  5.  77 

1.  92 

DELTA  KB.  5.  60 

1.  59 

MIN  C:  5.  46 

1.  62 

D:  4.  93 

1.  41 

5.  00 

1.  47 

6.  00 

2.  25 

2.  09 

2.  35 

2.  57 

7.  00 

3.  94 

3.  77 

4.  14 

4.  08 

8.  00 

6.  13 

6.  13 

6.  55 

6.  27 

9.  00 

9.  06 

9.  31 

9.  66 

9.  55 

10.  00 

13.  1 

13.  5 

13.  6 

14.  6 

13.  00 

33.  8 

31.  7 

A:  12.  59 

35.  0 

DELTA  KB:  13.83 

42.  2 

MAX  C:  13.  79 

38.  6 

D:  12.  26 

39.  4 

ROOT  MEAN  SQUARE 

15.  96 

7.  06 

7.  78 

17.  54 

PERCENT  ERROR 

LIFE  O.  0-0.  S 
PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT:  T351 
FORM:  0.  50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  50 
FREQUENCY:  20.00  HZ 


YIELD  STRENGTH:  51.5  KSI 
ULT.  STRENGTH:  65.9  KSI 
SPECIMEN  THK :  0.  500  " 
SPECIMEN  WIDTH:  2.  000" 
REFERENCES:UD009 


7.5-127 


TABLE  7.5.3.22 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 22  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T351 


2024 


DELTA  K 

DA/DN  <10**-6 

IN. /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

E»  R.  T. 

E=+  200F 

E=+  300F 

E=+  400F 

LAB  AIR 

AIR 

AIR 

AIR 

A:  5.  67 

1.  67 

DELTA  KB:  6.  63 

3.  96 

MIN  C:  6.  14 

3.  03 

D:  4.  18 

1.  05 

5.  00 

1.  56 

6.  00 

2.  18 

2.  85 

7.  00 

4.  10 

4.  44 

4.  62 

5.  10 

8.  00 

6.  60 

6.  71 

7.  24 

8.  47 

9.  00 

9.  89 

10.  2 

10.  9 

12.  8 

10.  00 

14.  4 

14.  3 

15.  6 

17.  6 

A:  10.  96 

20.  5 

DELTA  K  B:  10.  11 

14.  7 

MAX  C:  10.  71 

19.  8 

D:  10.  12 

18.  2 

ROOT  MEAN  SQUARE 

6.  39 

5.  54 

6.  01 

15.  04 

PERCENT  ERROR 


LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


TABLE  7,5.3.23 


FATIGUE  CRACK  OROUTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 23  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T351 


2024 


DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

ABC 

E=  R.  T. 

LAB  AIR 

A:  5.  32 

.  130 

DELTA  K  B: 

MIN  C: 

D: 

6.  00 

.  411 

7.  00 

1.  34 

8.  00 

2.  97 

9.  00 

5.  22 

10.  00 

7.  88 

13.  00 

17.  0 

16.  00 

27.  7 

A:  19.  53 

45.  9 

DELTA  K  B: 

MAX  c; 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


18.  72 


7.5-130 


CONDITION/HT:  T351 
FORM;  0.75"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
, .  STRESS  RATIO:  -*-0.  33 
FREQUENCY:  25.  00  H2 


AK  (MPA  v/rn) 

4  10  40  100 

I  '  I  '  I'I'I - TTPTW 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 

I  1  TIT' I 'I - 1  ■r  I  '  I'I'I” 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  54.  4  KSI 
ULT.  STRENGTH:  69.  3  KSI 
SPECIMEN  THK:  0.248" 
SPECIMEN  WIDTH;  2.  500" 
REFERENCES;AL002 


AK  (MPA  y/m) 
I  10  4 


10° 

(D 

10' 

10’ 

10' 

10  ^ 

io" 

10'^ 

10' 

10“* 

io' 

10'® 

10' 

10° 

10*' 

10° 

® 

4  10 

I  '  J'TT'I — 

ENVIRONMENT; 


4  10 

"I  'Ml  'T'l - 

ENVIRONMENT; 


Figure  7.5.3.23 


7.5-131 


4  10 

AK  (KSI  N/m) 


ALUM. 

ALLOY 

1 

2024 


lO"*  1 

•D 


10'^  ^ 


10’^  1 
•D 


TABLE  7.5.3.24 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRFSS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE 7 . 5. 3. 24  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T351 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN*«l/2) 

A  B  C  0 

E=  R.  T. 

H.  H.  A. 

A 

3.  11 

.  085 

DELTA  K  B 

5 

MIN  C 

D 

3.  50 

.  150 

4.  00 

.  183 

5.  00 

.  356 

6.  00 

1.  02 

7.  00 

2.  61 

8.  00 

5.  12 

9.  00 

7.  96 

10.  00 

10.  8 

13.  00 

20.  2 

16.  00 

36.  3 

20.  00 

96.  4 

A 

24.  63 

138. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

18.  66 

PERCENT 

ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  2 

SUMMARY  1.  25-2.  0 
(NP/NA)  >2.  0 


CONDITION/HT:  T351 
FORM:  0.  75"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  -►0.  33 
FREQUENCY:  25.00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK;  0.249" 
SPECIMEN  WIDTH:  2.  546" 
REFERENCES:AL010 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I  'W\ - 1  M'I'I'I 

ENVIRONMENT:  R.  T.  . 

H.  H.  A. 


AK  (MPA  v/m) 
1  10  4 


4  10  40  100 

I  '  I  '  I '  PI - 1  '  I  ' I 'I 'I  ■ 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

CD 

10’ 

10 

10'^ 

10 

10'^ 

io‘ 

lO"* 

10' 

10'^ 

10* 

10'° 

10’ 

10° 

10'* 

® 

10’ 

10' 

10'^ 

10' 

10'^ 

io' 

lO** 

10' 

10'® 

io' 

10® 

io' 

io‘ 

4  10 

I  M'lrr'l — 

ENVmONMENT: 


4  10 

I  '  I  '  I'I'I - 

ENVIRONMENT: 


Figure  7.5.3.24 
7.5-133 


4  10  ^ 

AK  (KSI  -v/m) 


TABLE  7.5.3.25 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE 7. 5. 3. 25  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

2024 

CONDITION 

T351 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI«IN*«l/2) 

A  B  C  D 

E=  R.  T. 

H.  H.  A. 

A 

3.  20 

.  0726 

DELTA  K  B 

MIN  C 

D 

3.  50 

.  139 

4.  00 

.  330 

5.  00 

1.  10 

6.  00 

2.  44 

7.  00 

4.  33 

8.  00 

6.  72 

9.  00 

9.  60 

10.  00 

13.  0 

13.  00 

26.  9 

16.  00 

49.  6 

A 

16.  73 

57.  1 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

26.  03 

PERCENT  1 

ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  8-1.  25 
1 .  25-2.  0 
>2.  0 


7.5-134 


CONDITION/HT:  T351 
FORM:  1.25“TH  PLATE 

SPECIMEN  TYPE;  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  >0.  33 
FREQUENCY:  25.00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH; 

SPECIMEN  THK:  0.248-  0.  249*' 

SPECIMEN  WIDTH:  2.  545-  2.  546" 

REFERENCES;AL010 


AK  (MPA  v/m) 

4  10  40  100 

I  n'i'i'i — r '"HI 'I 'I 

ENVIRONMENT:  R.  T.  , 

H.  H.  A. 


AK  (MPA  Vm) 
4  10  4 


10  40  100 


4  10  40  100 

AK  (KSI  v^) 


4  10 


Figure  7.5.3.25 


AK  (KSI  ^/Tn) 


7.5-135 


TABLE  7,5.3.26 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.26  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T3S11 
ENVIRONMENT;  R.  T. 

2024 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI«IN««l/2) 

A 

B  C 

D 

R=+0.  05 

R*+0.  50 

A:  4.  39 

.  0786 

DELTA  KB:  2.  35 

.  0724 

MIN  C: 

D; 

2.  SO 

.  0818 

3.  00 

.  113 

3.  50 

.  144 

4.  00 

.  175 

5.  00 

.  129 

6.  00 

.  177 

7.  00 

.  229 

A:  7.  98 

.  361 

DELTA  KB:  4.  49 

.  204 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

31.  67 

22.  07 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


CONDITION/HT:  T3511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CT 
V-  ORIENTATION:  L-T 

‘A  -•:*>.  FREQUENCY:  9. 00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


STRESS  RATIO  =  ^la.  05 


4  10  40  100 

T  ■'  r'VV\ - 1  '  I  'l'l'l 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  58.  7  KSI 
ULT.  STRENGTH:  79.3  KSI 
SPECIMEN  THK:  0.370" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:BW001 


AK  (MPA  v/m) 

4  10  40 


10° 

(D 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

10‘ 

lO"* 

.< 

10 

10'^ 

10* 

10® 

10*' 

10° 

® 

10' 

10’ 

10*' 

10'^ 

.t 

10 

10'^ 

10* 

10'' 

-e 

10 

10® 

10*’ 

10« 

10*‘ 

STRESS  RATIO  =  +0.  50 


4  10  40 

I  '  I  '  MI'I  I'M 
STRESS  RATIO  = 


Figure  7.5.3.26 
7.5-137 


4  10  40 

AK  (KSI  >yTn) 


ALUM. 

ALLOY 


TABLE  7.5.3,27 

FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 , 3. 27  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  2024 


MATERIAL;  ALUMINUM 
CONDITION:  T351i 
ENVIRONMENT:  R.  T.  .  H.  H.  A. 


DELTA  K 
(KSI«IN*«l/2) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B: 


5.  00 
2.  35 


2.  50 

3.  00 

3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 

10.  62 
4.  18 


A 

R=+0.  05 
.  0615 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 

R»+0.  50 

.  0342 


0555 

114 

160 

280 


.  0615 
.  141 
.  514 
1.  72 
4.  22 
7.  05 

7.  90 


m 

BfP 

ROOT  MEAN  SOUARE 

33.  49 

26  13 

S'! 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTICW 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2.  0 

<NP/NA) 

>2.  0 

7.5-138 

CONDITION/HT:  T3511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I ' I'i'i — r"-n''Pi'[ . 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  58.  7  KSI 
ULT.  STRENGTH:  79.3  KSI 
SPECIMEN  THK:  0.  370" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCESSW001 


10° 

10^ 

10  ’ 

10'^ 

10'^ 

10'^ 

10^ 

10^ 

io“ 

10® 

10'* 

10’^ 

10° 

10'° 

10° 

® 

AK  (MPA  -s/m) 

4  10  40  100 


STRESS  RATIO  =  *0.  50 


4  10  40 

"T"''  r' I'I'I — r~r-n 
STRESS  RATIO  = 


Figure  7.5.3.27 


4  10  40  100 

AK  (KSI  v/Tn) 


2 
.  "D 

10  TO 
■D 


10'^  ^ 


z 

^  ■D 

10  « 
■D 


7.5-139 


TABLE  7.5.3.28 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.28  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

2024 

CONDITION 

T3511 

ENVIRONMENT:  R.  T. 

.  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

ABC 

R=+0.  50 

A 

3.  57 

.  169 

DELTA  K  B 

MIN  C 

0 

4.  00 

.  164 

5.  00 

.  431 

6.  00 

1.  38 

7.  00 

3.  12 

8.  00 

5.  19 

9.  00 

7.  30 

10.  00 

9.  35 

13.  00 

16.  2 

16.  00 

28.  0 

20.  00 

62.  3 

25.  00 

173. 

A 

28.  79 

239. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

29.  74 

PERCENT  ERRCm 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT;  T3511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CCP 
..  ORIENTATION:  L-T 

FREQUENCY:  9.00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  50.  7  KSI 
ULT.  STRENGTH:  79.  3  KSI 
SPECIMEN  THK:  0.  370" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:BW001 


7.5-141 


TABLE  7.5.3.29 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 29  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION;  T3511 
ENVIRONMENT:  R.  T. 

2024 

.  H.  H.  A. 

DELTA  K 
(KSI*IN**l/2) 

A 

DA/DN  <iO**-A  IN.  /CYCLE) 

B  C 

D 

R=-l  00 

R=-0.  20  R=+0.  04 

R=+0.  40 

A 

DELTA  K  B 
MIN  C 

D 

200.  00 

A 

DELTA  K  B 
MAX  C 

D 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 

0.  00 

0.  00  0.  00 

0.  00 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0  8 
RATIO  0.8-1.25 


CONDITION/HT:  T3511 
FORM;  0.  20 "TH  EXTRUSION 
SPECIMEN  TYPE:  CCP 
ORIENTATION;  L-T 
FREQUENCY;  6.0  HZ 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  61.2  KSI 
ULT.  STRENGTH;  80. A  KSI 
SPECIMEN  THK: 

SPECIMEN  WIDTH:  4.000" 
REFERENCES:BW005 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  y/m) 
4  10  4 


4  10  40  100 

I  '  1  '  I'TH - 1  '  I  '  MIT 

STRESS  RATIO  =  +0.  04 


10° 

(D 

10' 

10' 

10' 

10  ^ 

10' 

10'^ 

10' 

lO"* 

io‘ 

10® 

10' 

10° 

10' 

10° 

® 

10 

10’ 

10' 

10'^ 

10' 

10-^ 

10' 

10''* 

io‘ 

10® 

10' 

10® 

10' 

4  10  40  100 

AK  (KSI  >/in) 


4  10  i 

I '  I  'PI — r-r- 
STRESS  RATIO  =  +0. 


Figure  7.5. 3.29 
7.5-143 


4  10 

AK  (KSI  v/ln) 


TABLE  7.5.3.30 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3 . 30  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T42 
ENVIRONMENT:  R.  T 

2024 

.  LAB  AIR 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=-l.  00 

R=+0.  02 

R=+0.  50 

A:  5.  48 

.  651 

DELTA  KB:  5.  32 

.  187 

MIN  C:  4.  18 

.  187 

D: 

5.  00 

.  424 

6.  00 

1.  04 

275 

1.  20 

7.  00 

2.  03 

.  685 

2.  33 

8.  00 

3.  29 

1.  53 

3.  86 

9.  00 

4.  76 

2.  75 

5.  73 

10.  00 

6.  41 

4.  25 

7.  89 

13.  00 

12.  7 

9.  49 

15  8 

16.  00 

22.  2 

15.  1 

25.  7 

20.  00 

44.  3 

23.  6 

42.  5 

25.  00 

101. 

40.  0 

72.  3 

30.  00 

223. 

70  9 

118. 

35.  00 

468. 

134. 

188. 

40.  00 

939. 

271. 

50.  00 

2809. 

1131. 

60.  00 

3097. 

A:  55.  92 

4173. 

DELTA  KB:  67.  71 

4480. 

MAX  C:  39.01 

271. 

D: 

ROOT  MEAN  SQUARE 

28.  64 

47  76 

16.  10 

PERCENT  ERROR 

CONDITION/HT:  T42 
FORM:  0.  75"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  10.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  45.  4  KSI 
ULT.  STRENGTH:  68.  5  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  4.000" 
REFERENCES:MA006 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I '  I'm — 

STRESS  RATIO  =  -1.  00 


4  10  40  100 

■i~'  I '  Min — r"nTn~ 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

(D 

10 

10  ’ 

10' 

10'^ 

10 

10'^ 

10' 

10“* 

io‘ 

10® 

10' 

10° 

10' 

10° 

® 

10' 

10* 

10' 

10'^ 

io' 

10'^ 

10' 

10'^ 

10* 

10® 

io’ 

10° 

10’* 

AK  (MPA  v/m) 

4  10  40  100 

■|  '  rn-'i'i — ttttt 

STRESS  RATIO  =  -^0.  02 


4  10  40 

“I . TTPi'i — r~n^ 

STRESS  RATIO  = 


Figure  7.5.3.30 


4  10  40 

AK  (KSI  v/m) 


7.5-145 


TABLE  7,5.3.31 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.31  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T62 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


2024 


DELTA 

K 

DA/DN  (10**-'6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

R=+0.  10 

R*+0.  30 

A: 

4  12 

.  24 

DELTA 

K 

B: 

3.  95 

.  08 

MIN 

C: 

1 

D: 

4.  00 

.  0912 

5.  00 

.  312 

.  465 

6.  00 

.  503 

1.  32 

7.  00 

.  916 

2.  74 

e.  00 

1.  74 

4.  68 

9.  00 

3.  03 

7.  13 

10.  00 

4.  68 

10.  1 

13.  00 

11.  8 

22.  4 

16.  00 

23.  1 

42.  8 

20.  00 

96.  4 

A: 

19.  00 

37.  5 

DELTA 

K 

B: 

20.  04 

97.  2 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


14.  55 


35.  15 


7.5-146 


CONDITION/HT:  T62 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  60.  3  KSI 
ULT.  STRENGTH:  74.  9  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:GO004 


AK  (MPA  v/rn) 

4  10  40  100 


4  10  40  100 

I  '  I  M'I'I - r  “'"I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 


10° 

® 

10 

10’ 

10' 

10  ^ 

io' 

10'^ 

10' 

10“' 

10* 

10'^ 

10’ 

10® 

10'* 

10° 

® 

10' 

10’ 

10' 

10'^ 

-t 

10 

10'^ 

10 

10'' 

-e 

10 

10® 

io' 

10® 

10* 

AK  (MPA  -v/m) 

4  10  40 


STRESS  RATIO  =  *a.  30 


4  10  40 

I  '  I  M'I'I — r~n^ 
STRESS  RATIO  = 


Figure  7.5.3.31 
7.5-147 


4  10  40 

AK  (KSI  >/Tn) 


TABLE  7,5.3.32 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3. 32  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T62 
ENVIRONMENT;  R.  T.  .  S.  T.  W 


DELTA  K 
(KSI*IN«*l/2} 


DA/DN  (10**-6  IN.  /CYCLE) 


R«+0.  10 


R-+0.  50 


R=+0.  70 


DELTA  K  B 
MIN  C 
D 


4.  46 

.  336 

2.  50 

.  138 

2.  69 

.  150 

3.  00 

.  279 

.  268 

3.  50 

.  374 

.  413 

4.  00 

.  561 

.  716 

5.  00 

.  772 

1.  43 

2.  05 

6.  00 

1.  73 

3.  17 

3.  66 

7.  00 

3.  63 

5.  53 

5.  78 

8.  00 

5.  17 

7.  59 

10.  7 

9.  00 

6.  29 

10.  00 

7.  61 

13.  00 

20.  8 

16.  00 

53.  1 

DELTA  K  B: 


19.  67 
8.  83 


57.  0 


8.  35 


ROOT  MEAN  SQUARE 

17.  67 

32.  04 

13.  00 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


7.5-148 


CONDITION/HT:  T62 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T. .  S.  T.  W. 


YIELD  STRENGTH:  60.3  KSI 
ULT.  STRENGTH:  74.  S  KSI 
SPECIMEN  THK:  0.125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGD004 


AK  (MPA  -x/m) 

4  10  40  100 


AK  (MPA  -v/rn) 

4  10  40 


4  10  40  100 

r  '  I '  I'i'i — r  '  r'-n'i 

STRESS  RATIO  =  f  0.  70 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

(D 

10' 

10  ’ 

10' 

10'^ 

io' 

10-^ 

10' 

10“' 

10 

10® 

10’ 

10'° 

10'' 

10° 

® 

10“ 

10’ 

10 

10'^ 

io' 

10'^ 

10' 

lO'* 

■{ 

10 

10® 

io’ 

10® 

io‘ 

1  4  10  40 

=  I  '  I  'I'I'I — r"n~T 
“  STRESS  RATIO  = 


Figure  7.5.3.32 
7.5-149 


4  10  40 

AK  (KSI  -s/m) 


TABLE  7.5.3.33 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 33  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T62 
ENVIRONMENT:  R.  T.  ,  DRY  AIR 


DELTA  K 

DA/DN  <10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  10 

R=+0.  30 

R=+0.  50 

A 

4.  17 

.  299 

DELTA  K 

B 

3.  56 

.  129 

MIN 

C 

2.  36 

.  0347 

D 

2.  50 

.  0456 

3.  00 

.  105 

3.  50 

.  206 

4.  00 

.  190 

.  366 

5.  00 

.  812 

.  711 

.  947 

6.  00 

1.  89 

1.  86 

2.  07 

7.  00 

3.  47 

3.  54 

4.  08 

8.  00 

5.  56 

5.  68 

7.  43 

9.  00 

8.  15 

8.  24 

10.  6 

10.  00 

11.  3 

11  3 

13.  1 

13.  00 

24.  6 

25.  8 

16.  00 

46.  7 

58.  9 

A 

16.  21 

48.  7 

DELTA  K 

B 

19.  40 

125. 

MAX 

C 

12.  69 

29.  0 

ROOT  MEAN  SQUARE 

10.  91 

11.  42 

22.  01 

PERCENT  ERROR 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.5-150 


CONDITION/HT:  T62 
FORM;  0.  13-TH  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY;  6.  00  HZ 
ENVIRONMENT;  R.  T.  .  DRY  AIR 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I'M  I'l'l - 1  '  MI'I'I 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  58.2  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGD004 


AK  (MPA  v/m) 

4  10  40 


ALUM. 

ALLOY 


10° 

vs/ 

10’ 

10 

10'^ 

10' 

10-^ 

io' 

lO"* 

10' 

10'^ 

io‘ 

10® 

10' 

10'' 

STRESS  RATIO  =  +0.  30 


10'^ 


10  “*  I 

n 


10° 

vs/ 

10’ 

10' 

10'^ 

10 

10'^ 

10 ' 

10“' 

10' 

10® 

10* 

10® 

10' 

10* 

4  10  40  100 

1  '  I  'I'l'l - 1  '  I  'I'l'l 

STRESS  RATIO  = 


10'  5 
o 

>s 

o 

E 


10“'  1 
■D 


Figure  7.5.3.33 
7.5-151 


4  10  40 

AK  (KSI  >/Tn) 


TABLE  7.5.3.34 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 34  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T62 
ENVIRONMENT:  R.  T. 

2024 

.  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI«IN««l/2) 

A 

B 

C 

0 

R=+0.  10 

R-+0.  30 

R=+0.  50 

A: 

DELTA  KB:  4.  77 

.  573 

MIN  C:  2.25 

.  118 

0: 

2.  50 

.  126 

3.  00 

.  178 

3.  50 

.  289 

4.  00 

.  484 

5.  00 

.  787 

1.  26 

6.  00 

2.  12 

2.  70 

7.  00 

3.  94 

4.  70 

8.  00 

6.  07 

6.  84 

9.  00 

8.  59 

9.  52 

10.  00 

11.  7 

14.  5 

13.  00 

29.  9 

48.  5 

A: 

DELTA  K  B:  13.  80 

39.  3 

MAX  C:  14.  13 

56.  2 

D: 

ROOT  MEAN  SQUARE 

0.  OO 

28.  43 

19.  50 

PERCENT  ERROR 


LIFE  0.  0-0.  S 
PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 


1 


CONDITION/HT:  T62 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  58.  2  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGO004 


TABLE  7.5.3.35 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3.  35  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T62 
ENVIRONMENT:  R.  T. 

2024 

.  S.  T.  W. 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

D 

R— 0.  25 

R-+0.  10 

R»+0.  30 

R*+0.  50 

A:  5.  00 

.  862 

DELTA  KB:  4.  32 

.  573 

MIN  C:  3.  26 

.  385 

D:  2.  24 

.  0837 

2.  50 

.  151 

3.  00 

.  166 

3.  50 

.  482 

.  294 

4.  00 

.  665 

.  721 

5.  00 

.  862 

.  696 

1.  24 

2.  83 

6.  00 

1.  87 

2.  08 

2.  55 

4.  58 

7.  00 

3.  43 

3.  91 

4.  96 

6.  03 

8.  00 

3.  48 

4.  86 

8.  66 

9.  09 

9.  00 

3.  55 

5.  26 

13.  1 

15.  6 

10.  00 

4.  87 

5.  87 

17.  0 

25.  7 

13.  00 

23.  6 

17.  0 

29.  2 

16.  00 

92.  6 

A:  15.  39 

43.  8 

DELTA  KB:  15.  29 

22.  2 

MAX  C:  16.  37 

114. 

D:  11.22 

39.  8 

ROOT  MEAN  SQUARE 

13.  05 

11.  67 

23.  59 

19.  16 

PERCENT  ERROR 

LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0  1  1  1  I 

(NP/NA)  >2.  0 


7.5-154 


CONDITION/HT:  “62 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
.  FREQUENCY:  1.  00  HZ 

'■  ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  58.  2  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGD004 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  -s/m) 

4  10  40 


4  10  40  100 

I'  '  PTFI - 1  '  I  M'l'l'  ■ 

STRESS  RATIO  =  1-0.  30 


4  10  40  100 

AK  (KSI  v/Tn) 


10° 

vs/ 

id‘ 

10  ’ 

10'^ 

10' 

Id' 

10'^ 

10' 

10“ 

id' 

10'® 
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10’ 
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4  10  40 

r  '  [  '  in'i — I'  '  I  '  I 

STRESS  RATIO  =  4-0.  50 


Figure  7.5.3.35 


4  10  40 

AK  (KSI  v/Tn) 


7.5-155 


TABLE  7.5.3.36 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3. 36  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION;  T81 


ENVIRONMENT;  R.  T 

.LAB  AIR 

DELTA  K 

DA/DN  <10**-6  IN.  /CYCLE) 

(KSI«lN««l/2) 

A 

R=+0.  05 

B  C 

A;  10.  00 

8.  08 

DELTA  K  B; 

MIN  C; 

D; 

13.  00 

13.  3 

16.  00 

26.  8 

20.  00 

68.  1 

25.  00 

183. 

30.  00 

392. 

35.  00 

684. 

A;  36.  74 

795. 

DELTA  K  B; 

MAX  C; 

D; 

ROOT  MEAN  SQUARE 

16.  24 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  4 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.5-156 


TABLE  7.5.3.37 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 37  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  2024 

CONDITION:  T81 


DELTA  K 
(KSI*IN*»l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


C 


D 


E=  R.  T. 
LAB  AIR 


A:  10.  39 

DELTA  K  B; 

MIN  C: 

D: 

13.  00 
16.  00 
20.  00 

A.  21.  09 
DELTA  K  B; 

MAX  C: 

D; 


ROOT  MEAN  SQUARE  3.  94 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  5-0  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA>  >2.  O 


12.  O 


28.  7 
58.  a 
106. 

117. 


7.5-158 


CONDITION/HT:  “81 
FORM:  0.  07"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  40 
FREQUENCY:  2.  00  HZ 


AK  (MPA  v/m) 

4  10  40 

ENVIRONMENT.  R.  T. 
LAB  AIR 


4  10 

■n'T-pi'i — 

ENVIRONMENT: 


40  100 


4  10  40  100 

AK  (KSI  -x/Tn) 


YIELD  STRENGTH.  64.  4  KSI 
ULT.  STRENGTH:  70.  5  KSI 
SPECIMEN  THK:  0.065" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCESfi6734 


AK  (MPA  -v/m) 
4  10  4 


10  ° 

vs/ 

10  ’ 

10' 

10  ^ 

10' 

lo"’ 

10 ' 

10“ 

10' 

10'^ 

10* 

10'® 

10’' 

4  10  40  100 

I'M  I'Mi — i-^i '  nn 

ENVIRONMENT: 
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2024 
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E 


Figure  7.5.3.37 


TABLE  7.5.3.38 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE?. 5.  3.  38  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T81 
ENVIRONI«NT:  R.  T. 


2024 


.  L.  H.  A. 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R*+0.  08 

R-+0.  30 

R=+0.  50 

A 

5.  82 

1.  16 

DELTA  K 

B 

6.  20 

1.  81 

MIN 

C 

3.  21 

.  125 

D 

3.  50 

.  299 

4.  00 

.  533 

5.  00 

1.  26 

6.  00 

1.  28 

2.  46 

7.  00 

1.  98 

3.  00 

4.  31 

8.  00 

2.  77 

4.  67 

7.  11 

9.  00 

3.  68 

6.  51 

11.3 

10.  00 

4.  78 

8.  64 

17.  6 

13.  00 

10.  3 

19.  9 

61.  3 

16.  00 

23.  4 

54.  3 

202. 

20.  00 

71.  8 

193. 

686. 

25.  00 

261. 

355. 

30.  00 

802. 

A 

32.  00 

1197. 

DELTA  K 

B 

25.  06 

355. 

MAX 

C 

22.  07 

2750. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUlWARY  1 .  25-2.  0 
<NP/NA)  >2.  0 


11.  07 


21.  88 


19.  67 


7.5-160 


CONDITION/HT  TBl 
FORM;  0.  10"TH  SHEET 
SPECIMEN  TYPE;  CCP 
ORIENTATION;  L-T 
FREQUENCY;  6.  00  HZ 
ENVIRONMENT;  R.  T.  .  L.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH: 

ULT  STRENGTH: 

SPECIMEN  THK:  0.097-  0.101" 

SPECIMEN  WIDTH:  23.  660-  23.  820" 
REFERENCES:86575 


AK  (MPA  v/m) 

4  10  40 


STRESS  RATIO  =  h-0.  30 


I 


4  10  40 


I 

I 

I 

I 

I 


Figure  7.5.3.38 


7.5-161 


4  10  40 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


2024 


10‘  ^ 


lO  "*  ^ 

■D 


10^  ^ 


2 
^  "D 

10  ro 
n 


>.V? 


TABLE  7.5.3.39 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE?. 5. 3.  39  INDICATING  EFFECT 

OF  ENVIRONMENT 


,v 


V  *• 


MATERIAL;  ALUMINUM 
CONDITION;  T81 

2024 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2> 

A 

B 

C 

D 

E=  R.  T. 

E«  R.  T. 

E=  R.  T. 

L.  H.  A. 

J.  P.  4 

S.  T.  W. 

A;  6.  04 

.  769 

DELTA  KB:  6.  04 

1.  42 

MIN  C:  b.  24 

1.  87 

D: 

7.  00 

1.  71 

2.  47 

2.  68 

a.  00 

2.  93 

3.  85 

4.  04 

9.  00 

4.  29 

5.  53 

5.  78 

10.  00 

5.  82 

7.  53 

8.  00 

13.  00 

12.  9 

16.  1 

18.  6 

lb.  00 

29.  0 

31.  1 

38.  8 

20.  00 

79.  2 

72.  0 

94.  0 

25.  00 

230. 

206. 

260. 

30.  00 

489. 

602. 

A:  34.  01 

710 

DELTA  K  B;  34.  23 

1510. 

MAX  C;  29.  89 

663. 

D: 

ROOT  MEAN  SQUARE 

22.  88 

18.  36 

17.  00 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
O.  5-0  8 
O.  8-1 
1 .  25-2 
>2 


25 

0 

0 


•I 


7.5-162 


CONDITION/HT;  TSl 
FORM:  0.  10  "TH  SHEET 

SPECIMEN  TYPE.  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREQUENCY:  1.00  HZ 


AK  (MPA  -v/m) 

4  10  40  100 

1  - 1  "''J  '  MI'I 

ENVIRONMENT:  R.  T.  , 

L.  H.  A. 


4  10  40  100 


^V^R^NMENT: 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.098-  0.  101" 

SPECIMEN  WIDTH:  33.  680-  23.  820" 
REFERENCES:86575 


AK  (MPA  x/m) 
4  10  4 


ENVIRONMENT:  R.  1 
J.  P.  4 


4  10  40 


Figure  7.5.3.39 


4  10  - 

AK  (KSI  >/Tn) 


ALUM. 

ALLOY 


2024 


10'^  S 


7.5-163 


TABLE  7.5.3.40 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

E»  R.  T. 

E*  R.  T. 

L.  H.  A. 

S.  T.  W. 

6HZ 

IHZ 

A: 

6.  20 

1.  20 

DELTA  K 

B: 

5.  70 

.  75/ 

MIN 

C: 

D; 

6.  00 

1.  03 

7.  00 

1.  80 

2.  18 

8.  00 

2.  69 

3.  57 

9.  00 

3.  56 

5.  11 

10.  00 

4.  34 

6.  83 

13.  00 

8.  21 

14.  3 

16.  00 

20.  6 

30.  7 

20.  00 

7A.  0 

97.  9 

25.  00 

30J. 

456. 

30.  00 

997. 

979. 

A; 

31.  13 

1271. 

DELTA  K 

B: 

31.  22 

983. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


23.  21 


14.  91 


PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


5 

0.  5-0.  8 
O.  8-1.  25 
1.  25-2.  0 
>2.  0 


7.5-164 


CONDITION/HT:  T81 

FORM:  0.  10"TH  SHEET  YIELD  STRENGTH:  67.0  KSI 

SPECIMEN  TYPE:  CCP  ULT  STRENGTH  73.0  KSI 

ORIENTATION  T-L  SPECIMEN  THK  0.099-  0.100  ' 

STRESS  RATIO:  +0.08  SPECIMEN  WIDTH:  23.810-  23.910" 

FREQUENCY:  REFERENCES:06575 


TABLE  7,5.3.41 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3.41  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T81 
ENVIRONMENT:  R.  T 

2024 

. DRY  AIR 

DELTA  K 

DA/DN  <10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=-0.  25 

R=+0.  10 

R=+0.  30 

R=*-0.  50 

A:  5.  19 

.  542 

DELTA  KB:  5.  48 

1.  57 

MIN  C:  5.  14 

1.  02 

D:  2.  94 

.  151 

3.  00 

.  182 

3.  50 

.  496 

4.  00 

.  777 

5.  00 

1.  26 

6.  00 

.  892 

1.  61 

1  89 

2.  21 

7.  00 

1.  44 

2.  01 

3.  31 

3.  95 

8.  00 

2.  15 

2.  79 

5.  16 

6.  64 

9.  00 

3.  05 

3.  99 

7.  45 

10.  2 

10.  00 

4.  17 

5.  65 

10.  2 

14.  8 

13.  00 

9.  35 

13.  2 

21.  1 

37.  0 

16.  00 

18.  7 

24.  7 

36.  7 

84.  5 

20.  00 

46.  1 

52.  2 

66.  4 

288. 

25.  00 

138. 

A:  24.  54 

146. 

DELTA  KB:  26.  90 

204. 

MAX  C:  21.  75 

83.  4 

D:  21.91 

556. 

ROOT  MEAN  SQUARE 

10.  78 

20  94 

24.  98 

24.  30 

PERCENT  ERROR 

LIFE  O.  0-0.  5 
PREDICTION  0.  5-0  8 

RATIO  0.8-1.25  1  1 

SUMMARY  1 .  25-2  0  1  1 

<NP/NA)  >2.  0 


7.5-166 


CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREOUENCY;  6.00  HZ 
ENVIRONMENT:  R.  T.  ,  DRY  AIR 


AK  (MPA  v/m)  (MPA  -v/m) 

4  10  40  100  4  10  40  100 


YIELD  STRENGTH.  65.  3  KSI 
ULT.  STRENGTH:  70.  9  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.000" 
REFERENCESCD004 


7.5-167 


TABLE  7.5.3.42 


li 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.42  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T81 
ENVIRONMENT:  R.  T 

2024 

.  H.  H.  A. 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

D 

R=-0.  25 

R»+0.  10 

R=+0.  30 

R=+0.  5< 

A:  4.  56 

.  206 

DELTA  KB:  5.  09 

.  783 

MIN  C:  3.  52 

.  206 

D:  3.  89 

.  6i: 

4.  00 

.  464 

.  68; 

5.  00 

.  289 

1.  04 

1.  50 

6.  00 

,  675 

1.  25 

1.  99 

2.  76 

7.  00 

1.  46 

2.  17 

4.  25 

4.  72 

a.  00 

2  70 

3.  62 

8.  07 

7.  60 

9.  00 

4.  37 

5.  64 

12.  2 

11.  7 

10.  00 

6.  45 

8.  15 

15.  2 

17.  2 

13.  00 

15.  0 

18.  0 

22.  9 

46.  7 

16.  00 

26.  9 

32.  4 

115. 

20.  00 

51.  3 

70.  1 

25.  00 

118. 

216. 

30.  00 

302. 

572. 

A:  32.  56 

344. 

DELTA  KB:  32.  48 

682. 

MAX  C:  14.  10 

29.  1 

D;  19.  90 

360. 

ROOT  MEAN  SQUARE 

14.  71 

13.  39 

25.  78 

15.  27 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25 
SUMMARY  1.25-2  0 

<NP/NA)  >2  0 


•/. 


7.5-168 


CONDITION/HT:  T81 
FORM:  0.  13-TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I'M  ni'i — I  '  1 '  I'l'T- 

STRESS  RATIO  =  ■*•0.  30 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  65.  3  KSI 
ULT.  STRENGTH:  70.  9  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGD004 


AK  (MPA  v/m) 

4  10  40 


10° 

vs/ 

10 

10’ 

10 

10'^ 

io" 

10'^ 

10' 

10'“ 

io' 

10® 

10' 

10'° 

10' 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'^ 

-f 

10 

10® 

io' 

10® 

10* 

4  10  40 

I'M  I'i'i — r-nrrj 

STRESS  RATIO  =  -^0.  50 


Figure  7.5.3.42 
7.5-169 


4  10  40 

AK  (KSI  v/m) 


ALUM. 

ALLOY 


2024 


CONDITION/HT.  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  65.3  KSI 
ULT  STRENGTH:  70.  9  KSI 
SPECIMEN  THK  0.125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:GD004 


ALUM. 

ALLOY 


@ 


10 


10-" 

o  10* 
C 

Z  5 
5  10 
ra 
•D 


AK  (MPA  >/m) 

4  10  40  100 


10  br 


10 


,.7 


10^ 

© 


f:  1  '  1  1  1 1  n - 1  -r  1  1  ni'l  =F 

~  STRESS  RATIO  =  -0.  20  "  = 

— 

— 

— 

-3; 

/ 

— 

-  / 

— 

:  ^ 

— 

I  -1-1. .lb ill 

_ 1—1  Ldili 

— 

^10' 


—^10' 


10' 


^10 


—^10' 


10- 


10' 


,•6 


10 


40  100 


:2 


10 


10' 


^in* 
o  10 

c 

z  5 

10^ 

(0 

■a 


^10' 


10 


10 


10 


=  1  '  1  '  I  'I'I  1  '  I  '  I  'I'I  ^ 
~  STRESS  RATIO  =  "E 

— 

— 

— 

: 

— 

— 

— 

~  1  i  1  ■  i.ii 

1  1  1  1 1 1  li 

— 

^10' 


—^10' 


10 


10' 


-3 


_^10' 


10 


1-6 


4  10  40  100 

AK  (KSI  v/Tn) 


AK  (MPA  Vm) 

4  10  40  100 


10  tr 


10'^  hr 


10  b 


10  hr 


I0“br 


10" 


10' 

® 


=  I  '  1  '  I'I'I 

■ 

STRESS  RATIO  =  10 

1 

- 

— 

— 

-i; 

( 

— 

-  f 

Rb 

\  i 

_ 1 _ i- 1  i  ,1  jj  1 

_ 1 _ 1—1  ill 

— 

2024 


10 


10‘  5 
u 
>~ 
u 


■3  E 


10 


z 

.  ■D 

10  re 
■D 


10' 


10'' 


10 


40  100 


10 


-2 


10 


1-3 


-4 


10 


10' 


10 


10 


.-7 


10 


,-0 


b  1  '1 '  1  '1  '1 — r^~rw] — 

“  STRESS  RATIO  =  "E 

— 

— 

— 

— 

— 

— 

— 

— 

_ 1 _ 1  1  1  1 1 1 1 

_ lilh 

— 

^  10' 


dio'' 


10'^  5 
o 
o 


-3  E 


10 


2 
.  ■D 

10  re 

"D 


10 


10' 


.-5 


1 


Figure  7.5.3.43 


4  10  40  100 

AK  (KSI  v^) 


7.5-171 


da/dN  (in/cycle)  da/dN  (in/cycle) 


CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
STRESS  RATIO:  +0.  10 
ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


AK  (KSl  nAh) 


YIELD  STRENGTH:  65.  3  KSI 
ULT.  STRENGTH:  70.  9  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:GD004 


AK  (MPA  -v/m) 


[ 

[ 


Fiquro  7. 5. 3.4-1 


1 


4  10 

AK  (KSI  v'^) 


TABLE  7.5.3.45 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3. 45  INDICATING  EFFECT 

OF  STRESS  RATIO 


ROOT  MEAN  SQUARE 

13.  58 

10.  33 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0.  5 
O.  5-0.  9 
0.  8-1  25 
1.  25-2  0 
>2.  O 


7.5-174 


CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  DRY  AIR 


YIELD  STRENGTH:  65.  8  KSI 
ULT.  STRENGTH:  73.  1  KSI 
SPECIMEN  THK:  0.125'' 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:GD004 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  v^) 

4  10  40 


4  10  40  100 

I  'TTPTn - r"r  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  \/Tn) 


10° 

(D 

10^ 

10  ’ 

10° 

10'^ 

10^ 

10'^ 

10'® 

io“ 

10® 

10'® 

10'^ 

10° 

10° 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10^ 

10'^ 

10° 

10'' 

10° 

10° 

10^ 

10° 

10° 

1  4  10  40 

=  I  '  I '  I'I'I — r-r-p 
“  STRESS  RATIO  = 


Figure  7.5.3.45 
7.5-175 


4  10  40 

AK  (KSI  -^/Tri) 


TABLE  7,5.3.46 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 46  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T81 
ENVIRONMENT:  R.  T. 

2024 

,  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=-0.  25 

R=+0.  10 

R=+0.  50 

A:  5.  22 

1.  04 

DELTA  KB:  5.  53 

.  551 

MIN  C:  2.  80 

.  0957 

D: 

3.  00 

.  175 

3.  50 

.  451 

A.  00 

.  756 

5.  00 

1.  44 

A.  00 

1.  53 

.  870 

2.  66 

7.  00 

2.  13 

1.  86 

4.  78 

8.  00 

2.  77 

3.  16 

8.  20 

9.  00 

3.  62 

4.  66 

13.  6 

10.  00 

4.  89 

6.  37 

22.  2 

13.  00 

13.  8 

14.  4 

90.  5 

16.  00 

32.  8 

35.  8 

283. 

20.  00 

64.  7 

129. 

25.  00 

435. 

A:  23.  07 

121. 

DELTA  KB:  28.  46 

634. 

MAX  C:  18.  14 

467. 

D: 

ROOT  MEAN  SQUARE 

21.  79 

13.  25 

14.  02 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 . 25-2.  0  1  1  1 

(NP/NA)  >2.0 


CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  65.  8  KSI 
ULT.  STRENGTH:  73.  1  KSI 
SPECIMEN  THK:  0.125" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESGD004 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I '  Mi'i — r"n"nw 

STRESS  RATIO  =  -►0.  50 


4  10  40  100 

AK  (KSI  >/In) 


10° 

(D 

10’ 

10  ‘ 

10'^ 

10 

10'^ 

10  ‘ 

lO"* 

10' 

10'^ 

10* 

10® 

10’ 

10° 

10' 

® 

10’ 

10 

10'^ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10® 

10* 

10° 

10' 

10* 

AK  (MPA 
4  10  40 

I  '  I  '  I'l'l - l~^I  T 

STRESS  RATIO  =  *0.  10 


4  10  40 

I  '  I  M'i'i — 
STRESS  RATIO  = 


I’iquro  7  .  'j  .  3 . 46 
7.5-177 


4  10  40 

AK  (KSI  >/m) 


^  *V^*^  **-'^*  V*^V  *v'V^\*- \v  K’  *.*  "T ' 


'vi 


I 


S 


I 


-v; 

V. 


r;< 

% 


»• 

'  .  ■ 


V 


TABLE  7.5.3.47 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  7.5. 3. 47  INDICATING  EFFECT 

OF  STRESS  RATIO 


ROOT  MEAN  SQUARE 


34.  62 


0  00 


MATERIAL:  ALUMINUM 
CONDITION.  T01 
ENVIRONMENT:  R.  T. 

2024 

.  S.  T.  W. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KS I* IN** 1/2) 

A  B  C  D 

R=+0.  10  R=+0.  30 

A 

4.  03 

.  094 

DELTA  K  B 

7 

MIN  C 

D 

5.  00 

.  395 

6.  00 

1.  03 

7.  00 

2.  03 

8.  00 

3.  38 

9.  00 

5.  12 

10.  00 

7.  27 

13.  00 

17.  3 

16.  00 

37.  2 

20.  00 

101. 

A 

20.  39 

111. 

DELTA  K  B 

MAX  C 

D 

CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION;  T-L 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  65.8  KSI 
ULT.  STRENGTH:  73.  1  KSI 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:GD004 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I  I  '  I  '  I  M'l 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/in) 


10° 

(D 

10’ 

16 

10  ^ 

10' 

10'^ 

i6‘ 

10“ 

10' 

10'^ 

io‘ 

10-« 

10’ 

10° 

10' 

® 

10’ 

10  ‘ 

10'^ 

10' 

10-^ 

10' 

10'“ 

10' 

10'^ 

10® 

10° 

10’ 

10® 

AK  (MPA  ^/m) 

4  10  40 

“r"'TnTn — i  mm 

STRESS  RATIO  =  +0.  30 


4  10  40 

"T~nrm — r~n^ 

STRESS  RATIO  = 


Figure  7.5.3.47 
7.5-179 


4  10  40 

AK  (KSI  xAn) 


TABLE  7.5.3.48 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5.  3. 48  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL. 

ALUMINUM 

2024 

CONDITION 

T851 

ENVIRONMENT;  R.  T. 

,  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

R=+0.  10 

A 

5.  47 

.  653 

DELTA  K  B 

MIN  C 

0 

6.  00 

1.  37 

7.  00 

3.  08 

8.  00 

4.  49 

9.  00 

5.  33 

10.  00 

5.  84 

13.  00 

8.  06 

A 

15.  84 

16.  5 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

11.  86 

PERCENT  E 

ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


TABLE  7.5.3.49 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.49  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T851 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


DELTA  K 
(KSl*IN**l/2) 


DA/DN  IN.  /CYCLE) 

ABC 


R=+0.  10  R=+0.  50 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA 

MAX 


3.  37 


.  24 


3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 

16.  73 


.  259 
.  328 
.  576 

1.  01 
1.  66 

2.  55 

3.  65 

4.  87 
9.  08 

17.  2 

33.  8 


ROOT  MEAN  SQUARE  21.69  0.00 

PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
<NP/NA)  >2  0 


CONDITION/HT;  T851 
FORM:  0.38"TH  PLATE 

SPECIMEN  TYPE:  PTSF 
ORIENTATION:  T-S 
FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 


YIELD  STRENGTH:  7  0.1  KSI 
ULT.  STRENGTH.  7  3.5  KSI 
SPECIMEN  THK:  0.376-  0.380" 

SPECIMEN  WIDTH:  5.003-  5.006" 

REFERENCESd0g61 


AK  (MPA  Vm) 

4  10  40 


4  10  40  100 


10'^  ^ 


10  ra 
■o 


4  10  40  100 

AK  (KSI  v/Tn) 


Fitjure  7.5.3.49 


4  10  40 

AK  (KSI  -s/Tn) 


TABLE  7.5.3.50 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3. 50  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T851 

ENVIRONMENT:  R.  T.  ,  3.  5%  NACL 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


R=+0.  10  R=+0.  50 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K  B 
MAX  C 
D 


5. 

15 

421 

3. 

28 

245 

3. 

50 

286 

4. 

00 

426 

5. 

00 

960 

6. 

00 

958 

1. 

94 

7. 

00 

1. 

95 

3. 

38 

8 

00 

3. 

30 

5. 

07 

9. 

00 

4. 

92 

6. 

91 

10. 

00 

6. 

73 

9. 

96 

13. 

00 

12. 

3 

13. 

84 

13. 

8 

10. 

28 

11. 

3 

ROOT  MEAN  SQUARE  33.  64  26  04 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  O 
(NP/NA)  >2.  0 


7.5-184 


CONDITION/HT:  T851 
FORM;  0.  38'’TH  PLATE 
SPECIMEN  TYPE:  PTSF 
ORIENTATION:  T-S 
FREOUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  3.  52^  NACL 


YIELD  STRENGTH:  70.1  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.377-  0.380" 

SPECIMEN  WIDTH:  5.  002-  5.  005' 

REFERENCES;90981 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


AK  (MPA  x/m) 

4  10  40 


4  10  40 


4  10  40 

AK  (KSI  x/m) 


4  10  40 

AK  (KSI  v^) 


Figure  7.1'.  3.50 


TABLE  7.5.3.51 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 51  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T851 

ENVIRONMENT:  R.  T. 

.  H.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**I/2) 

ABC 

R=+0.  10  R=+0.  50 

A 

a.  03 

3.  73 

DELTA  K  B 

2.  48 

.  187 

MIN  C 

D 

2.  50 

.  176 

3.  00 

.  140 

3.  50 

.  298 

4.  00 

.  564 

5.  00 

1.  31 

6.  00 

2.  79 

7.  00 

5.  94 

8.  00 

10,  8 

9.  00 

5.  50  15.  4 

10,  00 

7.  38  17.  2 

13.  00 

19.  5 

16.  00 

39  2 

20.  00 

71  4 

A 

22.  79 

166. 

DELTA  K  B 

10.  53 

16.  5 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

1 1.  73  16.  85 

PERCENT 

ERROR 

LIFE 

0.  0-0, 

3 

PREDICTION  0.  5-0.  8 

RATIO 

0.  8-1.  ; 

25  1  1 

SUMMARY 

1.  25-2  0 

(NP/NA) 

>2.  0 

7.5-186 

CONDITION/HT:  T851 
FORM:  0.  38"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREOUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


A:<  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  66.6  KSI 
ULT,  STRENGTH:  72.  0  KSI 
SPECIMEN  THK:  0.375” 
SPECIMEN  WIDTH:  5.000" 
REFERENCES;90981 


AK  (MPA  x/m) 

4  10  40 


ALUM. 

ALLOY 


4  10  40  100 


Fiqurc  7.5.3.51 


4  10  40 

AK  (KSI  V^) 


lO"*  1 


10'^  ^ 


7 . 5-187 


TABLE  7.5.3.52 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3. 52  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T851 

ENVIRONMENT:  R.  T 

.  3.  5X  NACL 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A  B  C  D 

R=+0.  10 

A 

4.  70 

1.  16 

DELTA  K  B 

MIN  C 

D 

5.  00 

1.  47 

6.  00 

2.  70 

7.  00 

4.  24 

8.  00 

6.  10 

9.  00 

8.  34 

10.  00 

11.  1 

13.  00 

23.  6 

16.  00 

48.  4 

20.  00 

126. 

25.  00 

428. 

A 

28.  22 

952. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

13.  07 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2  O 


7.5-188 


.-1.. 


CONDITION/HT:  T851 
FORM:  0.  38"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  3.  52  NACL 


YIELD  STRENGTH:  66.6  KSl 
ULT.  STRENGTH:  72.0  KSI 
SPECIMEN  THK:  0.375" 
SPECIMEN  WIDTH:  5.000" 
REFERENCES;909C  1 


AK  (MPA  Vm) 

4  10  40  100 


AK  (MPA  v/rn) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


4  10 


Fiqure  7.5.3.52 


4  10 

AK  (KSI  v/Tnl 


7.5-18') 


TABLE  7.5.3.53 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R.  T. 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3.  53  INDICATING  EFFECT 

OF  FREQUENCY 


UMINUM  202 

851 

R.  T.  .  H.  H.  A. 


DELTA 

K 

DA/DN  (10**-& 

IN. /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

F<HZ)=  20.  00 

F(HZ)=  30.  00 

A: 

4.  52 

.  487 

DELTA 

K 

B: 

4.  77 

.  335 

MIN 

C: 

D: 

5.  00 

.  501 

.  344 

6.  00 

1.  18 

.  492 

7.  00 

957 

8.  00 

2.  30 

9.  00 

5.  08 

A: 

6.  88 

2.  95 

DELTA 

K 

B: 

9.  90 

5.  11 

ROOT  MEAN  SQUARE 

13.  49 

12.  28 

PERCENT  ERROR 

PREDICTION  O.  5-0.  8 
RATIO  O.  B-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.0 


7,5-190 


CONDITION/HT:  T851 
FORM:  0.  75"TH  PLATE 

SPECIMEN  TYPE:  PTSF 
ORIENTATION:  L-S 
STRESS  RATIO:  +0.  10 
ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  \/n\) 

4  10  40  100 

I'M  I'MI - 1  'I'l'l'l” 

FREQUENCY  (Hz)  =  20.  00 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  70.1  KSI 
ULT.  STRENGTH:  73.5  KSI 
SPECIMEN  THK:  0.  759-  0.  760 

SPECIMEN  WIDTH:  5.003" 
REFERENCES:90981 


AK  (MPA  Vm) 

4  10  40  1C 

I  '  1 ' I'i'i — r  I  ri'n^ 

FREQUENCY  (Hz)  =  30.  00 


4  10  40  1 


Figure  7.5.3.53 


7.5-191 


4  10  40  1 

AK  (KSI  s/Tn) 


ALUM. 

ALLOY 


2024 


10“'  1 
*0 


10'^  o 


•o 


TABLE  7.5.3.54 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 54  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

2024 

CONDITION 

T851 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

ABC 

E=  R.  T. 

H.  H.  A. 

A 

2.  75 

.  0113 

DELTA  K  B 

MIN  C 

D 

3.  00 

.  0269 

3.  50 

.  101 

4.  00 

.  261 

5.  00 

.  929 

6.  00 

2.  09 

7.  00 

3.  72 

8.  00 

5.  85 

9.  00 

8.  61 

10.  00 

12.  2 

13.  00 

32.  3 

16.  00 

85.  6 

A 

16.  67 

107. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

17.  12 

PERCENT 

ERROR 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


O- 
0.  5-0.  8 
0.  8-1  25 
1.  25-2.  0 
>2.  0 


7.5-192 


CONDITION/HT;  T851 
FORM:  0.  75 "TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  h-0.  33 
FREQUENCY:  25.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 


ENVIRONMENT:  R. 

H.  H.  X. 


4  10  40  100 

I  '  I''  I'I'I - 1  '  I  'I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  87.0  KSI 
ULT.  STRENGTH:  71.0  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:NC003 


AK  (MPA  y/m) 
\  10  4 


10° 

(D 

10" 

10’ 

10' 

10'^ 

10  ‘ 

10'^ 

10' 

lO"* 

io' 

10'* 

10' 

10° 

10'' 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

io’ 

10'“ 

10"' 

10° 

io’ 

10'° 

io' 

4  10 

1  ■'■■pin — 

ENVmONMENT: 


4  10  40 

I  '  I  'I'I'I — r“n^ 

ENVIRONMENT: 


Figxire  7.5.3.54 
7.5-193 


4  10  ^ 

AK  (KSI  -s/Tn) 


ALUM. 

ALLOY 


2024 


lO''*  ^ 

"D 


-2 

10^  -jr 


10  "*  ro 


TABLE  7.5.3.55 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 55  INDICATING  EFFECT 


OF  STRESS  RATIO 


LIFE  0.  0  -0  5 

PREDICTION  O.  5-0  8 

RATIO  0.8-1.25 

SUMMARY  1.25-2  O 

(NP/NA)  >2  0 


CONDITION/HT;  T851 
FORM:  0.  75 "TH  PLATE 

SPECIMEN  TYPE:  PTSF 
ORIENTATION:  T-S 
FREQUENCY:  20.00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  -v/Tn) 


YIELD  STRENGTH:  70.  1  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.758-  0.764" 

SPECIMEN  WIDTH:  5.  000-  5.  005" 

REFERENCES:90981 


AK  (MPA  Vm) 

4  10  40 


ALUM. 

ALLOY 


2024 


STRESS  RATIO  =  4-0.  50 


2 
^  X3 

10  (0 
"D 


4  10  40  100 


lO"*  1 

"D 


Figure  7.5.3.55 


4  10  40 

AK  (KSI  >/Tn) 


7.5-1')'; 


TABLE  7.5.3.56 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3. 56  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT;  R.  T.  .  H.  H.  A 


DELTA  K 
<KSI*IN**l/2> 


DA/DN  IN.  /CYCLE) 

ABC 
R=+0.  10  R-+0.  50 


DELTA  K  B: 
MIN  C: 

D; 


11. 

66 

7.  64 

4. 

25 

34 

5. 

00 

991 

6. 

00 

2. 

04 

7. 

00 

3. 

05 

8. 

00 

4. 

37 

9. 

00 

6. 

73 

10. 

00 

11. 

7 

13. 

00 

9.  86 

16. 

00 

19.  7 

18. 

52 

52,  3 

10. 

47 

16. 

0 

ROOT  MEAN  SQUARE 

19.  13 

22.  28 

PERCENT  ERROR 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


7.5-196 


CONDITION/HT:  T851 
FORM:  0.  75  "TH  PLATE 

SPECIMEN  TYPE:  PTSF 
ORIENTATION:  T-S 
FREQUENCY:  2.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  70.  1  KSI 
ULT  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.  759-  0.  763" 

SPECIMEN  WIDTH:  5.  004-  5.  006" 

REFERENCESS0901 


AK  (MPA  v/m) 

4  10  40 


4  10  40 


Fiqure  7.5.3.56 


7.5-197 


4  10  40 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


2024 


10’^ 


z 

.  -o 
lO"*  re 

■D 


z 

.  •o 

10‘^  re 

•D 


ij  ry  .■'■?  T.«  v«  "ji  Vi  ■  t  ■  i  ■  1 1  j  i -j  '.-j '  ■■ ' 

rV-; 

.*  . 

- 


TABLE  7.5.3.57 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 57  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T851 

ENVIRONMENT:  R.  T 

.  3.  57.  NACL 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2> 

A  B  C  D 

R=+0.  10 

A 

8.  12 

4.  28 

DELTA  K  B 

MIN  C 

D 

9.  00 

5.  11 

10.  00 

5.  92 

13.  00 

10.  6 

16.  00 

33.  0 

A 

17.  38 

67.  8 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

17.  89 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  O.  5-0  8 
RATIO  0.  8-1,  25 

SUMMARY  1.25-2.0 
(NP/NA)  >2,  O 


da/cIN  (mm/cycle) 


TABLE  7.5,3.58 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3. 58  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T851 

ENVIRONMENT:  R.  T  .  3.  57.  NACL 


DELTA  K 
<KSI«IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


R=+0.  10 


R=+0.  50 


A 

DELTA  K  B 
MIN  C 


D 


DELTA  K  B 
MAX  C 
D 


4. 

82 

988 

5. 

20 

968 

5. 

00 

1. 

18 

6. 

00 

2. 

08 

1. 

78 

7. 

00 

2. 

68 

3. 

18 

a. 

00 

3. 

23 

5. 

04 

9. 

00 

4. 

12 

7. 

48 

10. 

00 

5. 

31 

10. 

7 

13. 

00 

28. 

3 

16. 

00 

72. 

8 

20. 

00 

265. 

11 

40 

11. 

5 

20 

76 

340. 

ROOT  MEAN  SQUARE  16.87  21.52 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  5-0  S 

RATIO  O.  8-1  25 

SUMMARY  1.25-2  O 

(NP/NA)  >2  O 


CONDITION/HT:  T851 
FORM:  0,  75"TH  PLATE 

SPECIMEN  TYPE;  PTSF 
ORIENTATION:  T-S 
FREOUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  ,  3.  5X  NACL 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  70.1  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.  750-  0.  763" 

SPECIMEN  WIDTH:  5.  000-  5.  005 

REFERENCES:90981 


AK  (MPA  y/m) 


1  4  10  40  100 

AK  (KSI  v/in) 


.0.1.  -iB 
-201 


-.•V 


[ 

[ 


Fi'juro  7 


CONDITION/HT;  T851 
FORM:  0.  75"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
.  .  FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  -s/rn) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  68.6  KSI 
ULT.  STRENGTH:  73.  0  KSI 
SPECIMEN  THK;  0.761" 
SPECIMEN  V1/IDTH:  5.000" 
REFERENCES:90901 


AK  (MPA  y/m) 


4  10 


4  10 


4  10 

AK  (KSI  v/Tn) 


Firjure  7.5.  3.5') 


ALUM. 

ALLOY 


TABLE  7.5.3.60 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.60  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  2024 

CONDITION.  T851 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


E-  R.  T. 
H.  H.  A. 


E=  R.  T. 
3.  5%  NACL 


A;  11.66 
DELTA  K  B. 

MIN  C: 

D; 


7.  64 


13.  00 
16.  00 


9.  86 
19.  7 


A;  18.  52 
DELTA  K  B: 

MAX  C; 

D: 


52.  3 


ROOT  MEAN  SQUARE  19.  13  0.  00 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8 
RATIO  O.  8-1.  25 


da/dN  (in/cycle)  da/dN  (m/cycle) 


CONDITION/HT;  T851 
FORM;  0.  75"TH  PLATE 
SPECIMEN  TYPE:  P"  -5F 
ORIENTATION  T-S 
STRESS  RATIO:  +0.  10 
FREQUENCY:  2.  00  HZ 


YIELD  STRENGTH:  70.  1  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.759-  0.763" 

SPECIMEN  WIDTH:  5.003-  5.004" 

REFERENCES:909ei 


AK  (MPA  v^) 

4  10  40  100 


10' 


10 


10 


10 


3 


v6 


10 


n-6 


AK  (KSI  y/Tn) 


Fiqure 


AK  (MPA  v^) 


4  10  40  100 


1  4  10  40  100 


7.5.3.60 


AK  (KSI  v/m) 


7. 


5-205 


TABLE  7.5.3.61 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.61  INDICATING  EFFECT 


OF  STRESS  RATIO 


I 

i 

! 

i 

i 


MATERIAL;  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R.  T. 

2024 

,  3.  5X  NACL 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

R=+0.  10 

R=+0.  50 

A:  3.  33 

.  193 

DELTA  KB:  2.  12 

.  119 

MIN  C: 

D; 

2.  50 

.  215 

3.  00 

.  406 

3.  50 

.  236 

.  689 

4.  00 

.  399 

1.  08 

5.  00 

.  915 

2.  28 

6.  00 

1.  75 

4.  17 

7.  00 

2.  98 

6.  93 

a.  00 

4.  68 

10.  7 

9.  00 

6.  96 

15.  8 

10.  00 

9  93 

22.  4 

13.  00 

24.  3 

16.  00 

50.  5 

A:  16.  68 

58.  8 

DELTA  KB:  11.  10 

31.  7 

MAX  C. 

D; 

ROOT  MEAN  SQUARE 

22.  26 

18.  87 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1  1 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


7.5-206 


CONDITION/HT:  T851 
FORM;  0.  75"TH  PLATE 
SPECIMEN  TYPE:  CCP 
ORIENTATION;  T-L 
FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  3.  5X  NACL 


YIELD  STRENGTH:  68.  6  KSI 
ULT.  STRENGTH:  73.  0  KSI 
SPECIMEN  THK:  0.  760" 
SPECIMEN  WIDTH:  5.000" 
REFERENCESS0901 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I  '  T^TU] - 1  '  I  I  MIT 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 


10° 

(D 

10' 

10’ 

10 

10'^ 

16' 

10'^ 

10' 

10'* 

10' 

10'^ 

10' 

10° 

10' 

10° 

® 

10' 

10’ 

10' 

10'^ 

io‘ 

„-3 

10 

10 

10"“ 

10' 

10° 

10' 

10° 

10' 

AK  (MPA  v/m) 

4  10  40 

I  '  I  'VV] - 1  MM 

STRESS  RATIO  =  ^0.  50 


1  4  10  40 

=  I  '  I '  I'i'i — 

“  STRESS  RATIO  = 


Figure  7.5.3.61 


4  10  40 

AK  (KSI  v/m) 


7 . 5-207 


V-  -  - •  A  A  .'  ^  .'^  A  -  A  A  .  .  A  .  -  . -  •  • 

A 


L  .-. 


TABLE  7.5.3.62 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5. 3.62  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024  J 
CONDITION:  T851  1 
ENVIRONMENT:  R  T  .DRY  AIR 

.  i 


CONDITION/HT:  T851 
FORM;  2.  00"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION;  L-T 
FREQUENCY:  10.  00  HZ 

ENVIRONMENT:  R.  T. .  DRY  AIR 


AK  (MPA  v/rn) 

4  10  40  100 


YIELD  STRENGTH:  64.0  KSI 
ULT,  STRENGTH:  71.0  KSI 
SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH;  5.  500" 
REFERENCESS4360 


AK  (MPA  y/m) 

4  10  40 


4  10  40  100 

1  r'l'i — f  '  I ' iTi  ■■ 

STRESS  RATIO  = 


10° 

(D 

10' 

io’ 

10' 

10  ^ 

10" 

10'^ 

10' 

10'“ 

10 ' 

10'^ 

10' 

10'® 

io' 

10° 

® 

ALUM. 

ALLOY 


2024 


10'^  ^ 


z 

ID 

lO  "*  ro 

"O 


4  10  40  100 

I'M  I'I'I - r  T  M  I'T'I 

STRESS  RATIO  = 


o  . 
o  10 


10'^ 


lO"*  ^ 

T3 


4  10  40  100 

AK  (KSI  v/m) 


Figure  7.5.3.62 

7.5-209 


4  10  40  100 

AK  (KSI  >/Tn) 


TABLE  7,5.3.63 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 63  INDICATING  EFFECT 

OF  ENVIRONMENT 


DELTA  K  B 
MIN  C 
D 


MATERIAL:  ALUMINUM 
CONDITION:  T851 


2024 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


E=  R.  T. 
DRY  AIR 


DELTA  K  B 
MAX  C 
D 


6.  40 
6.  66 


7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 
20.  00 
25.  00 


25.  87 
29.  26 


E=  R.  T. 
LAB  AIR 


1.  10 


1.  41 

2.  04 
2.  86 

3.  92 
9  28 

20.  6 
57.  0 
192. 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


78.  83 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0.  5 
0.  5-0.  8 
O.  8-1  25 
1.  25-2.  0 
>2.  0 


E=  R.  T. 
JP-4  FUEL 


1.  19 

2.  14 

3.  50 
5.  36 


32.  26 


7.5-210 


CONDITION/HT  T851 

FORM  2.00-  3.  00''TH  PLATE 

SPECIMEN  TYPE  DCF, 

ORIENTATION  L-T 
STRESS  RATIO  +0.02 
V  FREQUENCY  1.  00-  10.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 


ENVIRONMENi:  R. 
DRY  AIR 


4  10  40  100 


4  10  40  IOC 

AK  (KSI  -s/m) 


YIELD  STRENGTH:  59.  0-  64.  0  KSI 

ULT  STRENGTH:  66.0-  71.0  KSI 

SPECIMEN  THK:  0.750-  1.000" 

SPECIMEN  WIDTH:  5.500" 
REFERENCES:84360 


AK  (MPA  -s/m) 
4  10  4( 


ENVIRONMENT:  R.  T 
LAB  AIR 


4  10 


4  10  4 

AK  (KSI  VTn) 


ALUM. 

ALLOY 


Fiiiure  7.3.3.6  3 


TABLE  7.5.3.64 


FATIGUE  CRACK  GROUTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3 . 64  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL.  ALUMINUM  2024 

CONDITION:  T851 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 


A 


B 


E=  R.  T. 
3.  57.  NACL 


E=  R.  T. 

SIMULATED  FUEL 


A:  9.  58 

DELTA  KB:  9.  62 

MIN  C: 

D: 

10.  00 
13.  00 
16.  00 
20.  00 

A:  24.  72 

DELTA  K  B:  19  61 

MAX  C: 

D: 


7.  28 

6 

14.  8 

16 

31.  5 

34 

74.  2 

156. 

97 

14 


23 

7 

4 


2 


ROOT  MEAN  SQUARE  37.  42  22.  28 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  5-0.  8 

RATIO  O. 8-1  25 

SUMMARY  1.25-2  0 

<NP/NA)  >2.  0 


7.5-2L2 


TABLE  7.5.3.65 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE  7 . 5 . 3 . 65  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION:  T851 
ENVIRONMENT.  R  T.  ,  L.  H.  A. 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


R=+0.  08 


DELTA  K 
MIN 


A 

B 

C 

D 


A 

DELTA  K  B 
MAX  C 
D 


6.  45 


.  716 


7. 

00 

2. 

06 

8. 

00 

4. 

10 

9. 

00 

6. 

40 

10. 

00 

a. 

93 

13. 

00 

22. 

1 

16. 

00 

74. 

3 

16. 

92 

140. 

ROOT  MEAN  SQUARE  17.  72 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  5-0  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0  2 

(NP/NA)  >2  0 


7  .  14 


CONDITION/HT:  T851 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


YIELD  STRENGTH:  51.  0-  66.  0  KSI 

ULT.  STRENGTH:  71.  0  KSI 
SPECIMEN  THK:  0.990-  1.000" 

SPECIMEN  WIDTH:  5.  990-  6.  010" 

REFERENCESS8579 


AK  (MPA  v/m) 


10 


10 


10' 


10' 


^10' 


10' 


-2 


■3 


.-5 


-dio’ 


-JlO’ 
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Jio-‘ 


—^10® 


10' 


1-6 


4  10  40  100 

AK  (KSI  -v/Tn) 


(D  B 
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10‘‘ 
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10 


.-7 
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® 


.-8 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  I'H - 1"  '  I  '■ 

STRESS  RATIO  = 


J _ I  I  I  I 


i-.l . 1 . 


1  4  10  40  100 

tf:  I  'T'l'l'l - 1~"'  I  'TM'I  ■ 

STRESS  RATIO  = 


10 


.2 


.-3 


10 


10 


10 


.-6 


10 


10' 


10' 


— 

— 

: 

- 1 _ ■  1  1  1  ill 

HH 

1 


Figure  7.5.3.65 


4  10  ^ 

AK  (KSI  >/Tn) 


7.5-215 


TABLE  7.5.3.66 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5. 3 .66  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUH  2024 


MATERIAL:  ALUMINUM 
CONDITION;  T8S1 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


DELTA  K 
(KSI«IN««l/2) 


DELTA  K  B: 
MIN  C: 
D: 


7.  09 


8.  00 

9.  00 

10.  00 
13.  00 
16.  00 

19.  44 


DELTA  K  B; 


A 

R=+0.  08 
1.  36 


2.  39 

3.  81 
5.  52 

12.  5 
24.  4 

52.  0 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

1 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

7.5-216 

CONDITION/HT:  T851 
FORM:  3.  00  "TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
>>  FREQUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 

I  'M  \m - 1  '  I  M'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  \/Tn) 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH.  71.0  KSI 
SPECIMEN  THK:  0.  494" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:85837 


AK  (MPA  y/m) 
I  10  4 


10° 

® 

10' 

10’ 

10' 

10'^ 

.4 

10 

10-^ 

10' 

lO"* 

-( 

10 

10'® 

10' 

10° 

10'* 

4  10 

I  '  I  n  rpi — 
STRESS  RATIO  = 


4  10 


10° 

Mi/ 

10’ 

10 

10'^ 

10’ 

10'^ 

io' 

10'^ 

10’ 
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10'* 

10® 

lo’ 
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Figure  7,5.3.66 
7.5-217 


4  10  ^ 

AK  (KSI  \/Tn) 


ALUM. 

ALLOY 


2024 


lO"*  ro 


10'^  -5^ 


10'^  « 


' 


TABLE  7.5.3.67 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3.67  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T851 

ENVIRONI«NT:  R.  T 

.  L.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI«IN««l/2) 

ABC 

R’s+O.  30 

A 

6.  19 

2.  25 

DELTA  K  B 

MIN  C 

D 

7.  00 

3.  42 

8.  00 

5.  46 

9.  00 

8.  45 

10.  00 

12.  9 

A 

12.  46 

36.  2 

DELTA  K  B 

MAX  C 

0 

ROOT  MEAN 

SQUARE 

11.  31 

PERCENT  ERROR 

LIFE  0.  0-0.  3 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


1 


CONDITION/HT.  T851 
FORM:  3.00"TH  PLATE 

SPECIMEN  TYPE:  CT 
SJ  ORIENTATION:  L-T 

.:v  FREQUENCY:  1.  00  HZ 

>>  ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


( 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1"*  I  'TTI  ■ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  66.  0  KSI 
ULT.  STRENGTH:  71.0  KSI 
SPECIMEN  THK:  1.  000“ 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES88579 


AK  (MPA  Vm) 
I  10  4 


4  10 

I  '  I  '  I'I'I - 

STRESS  RATIO  = 


10° 

10' 

10*’ 

10* 

10'^ 

.1 

10 

-3 

10 

10’ 

10*^ 

10 

10*® 

10*' 

10*° 

10'* 

4  10 

■  r~'']  'T'l'i — r 

STRESS  RATIO  = 


Figure  7.5.3.67 
7.5-219 


4  10  * 

AK  (KSI  -s/Tn) 


ALUM. 

ALLOY 


TABLE  7.5.3.68 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.68  INDICATING  EFFECT 


OF  ENVIRONHENT 


MATERIAL:  ALUMINUM 
CONDITION:  T851 


DELTA  K 

DA/DN  <10««-6 

IN.  /CYCLE > 

<KSI«IN*«l/2> 

A 

B 

C 

D 

E=  R.  T. 

E-  R.  T. 

E=  R.  T. 

E=  R 

L.  H.  A. 

J.  P.  4 

BIST.  H20 

S.  T.  W 

A 

7.  16 

1.  75 

DELTA  K  B 

5.  85 

.  987 

MIN  C 

5.  87 

1.  51 

D 

7.  37 

2. 

6.  00 

1.  13 

1.  57 

7.  00 

2.  38 

2.  43 

a.  00 

2.  99 

4.  06 

3.  79 

3. 

9.  00 

4.  91 

6.  12 

5.  22 

5. 

10.  00 

7.  27 

8.  55 

6.  99 

7. 

13.  00 

17.  4 

19.  . 

23.  0 

19. 

16.  00 

34.  8 

39.  5 

112. 

35. 

20.  00 

108. 

112. 

A 

19.  69 

78.  9 

DELTA  K  B 

21.  48 

241. 

MAX  C 

16.  35 

211. 

D 

22.  77 

415. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


15.  20 


lO.  17 


21.  77 


15.  52 


PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

2 

1 

SUMMARY 

1 .  25-2.  0 

(NP/NA) 

>2.  0 

7.5-220 

c 


I 

r 

< 

if 

( 


CONDITION/HT:  T851 
FORM:  3.00"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■*•0.  08 
FREOUENCY:  1.  00  HZ 


AK  (MPA  -v/m) 

4  10  40  100 


ENVIRONMENT: 

L.  H.  A. 


:  R.  T. . 


4  10  40  100 

I  'TMTI 


4  10  40 

AK  (KSI  -v/m) 


YIELD  STRENGTH:  59.  0-  66.  0  KSI 

ULT.  STRENGTH:  71.0-  74.0  KSI 

SPECIMEN  THK:  0.990-  1.000" 

SPECIMEN  WIDTH:  5.  990-  6.  000" 

REFERENCES;88579 


AK  (MPA  v/m) 
4  10  4 


10° 

(D 

10 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10“* 

■( 

10 

10® 

io‘ 

10'° 

10‘‘ 

ENVIRONMENT:  R.  1 
J.  P.  4 
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io' 

10-^ 
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lO'" 
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4  10 

Tnm - ITT 

RONMENT:  R.  1 


^\^R^NMENT: 


4  10  4 

AK  (KSI  v/m) 


Figure  7.5.3.68 

7.5-221 


ALUM. 

ALLOY 


2024 


TABLE  7.5.3.69 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.69  INDICATING  EFFECT 


OF  FREQUENCY 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R.  T. 

2024 

,  L.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

F(HZ)«  1.00 

F(HZ)-  6.00 

A:  9.  67 

4.  65 

DELTA  KB:  6.  86 

1.  67 

MIN  C: 

D: 

7.  00 

1.  92 

8.  00 

4.  12 

9.  00 

6.  66 

10.  00 

5.  90 

9.  45 

13.  00 

17.  6 

24.  5 

16.  00 

SO.  2 

A:  16.  70 

72.  4 

DELTA  KB:  15.  93 

88.  2 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

13.  07 

13.  ca 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT:  T851 
FORM:  3.00‘'TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
■.  STRESS  RATIO:  ♦0.  08 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


YIELD  STRENGTH:  65.0  KSI 
ULT.  STRENGTH:  71.  0  KSI 
SPECIMEN  THK:  1.  000" 

SPECIMEN  WIDTH:  5.  990-  6.  000" 

REFERENCES:08579 


ALUM. 

ALLOY 


2024 


AK  (MPA  -v/m) 

4  10  40  100 

1  '  r'  I'i'i — I"'  I  'Ti'i  ■ 

FREQUENCY  (Hz)  =  1.  00 


4  10  40  100 

■|  'PMI'I - 1  '  I  'T'I'I  ■ 

FREQUENCY  (Hz)  = 


AK  (MPA  x/m) 
4  10  4 


10° 

® 

10' 

10  ’ 

10'^ 

10' 

io' 

10'^ 

10'“ 

10 

10'® 

io‘ 

10’ 

10° 

10-' 

4  10 

r''  I  ''I'I'I - T" 

FREQUENCY  (Hz)  = 


10'^  -57 


lO"  1 

*D 


10'^  « 


lO'**  1 

■D 


4  10  40  100 

AK  (KSI  v/Tn) 


Figure  7.5.3.69 
7.5-223 


4  10  ^ 

AK  (KSI  >/m) 


,N 


DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 70  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUN  2024 


MATERIAL:  ALUMINUM  202 

CONDITION:  T851 
ENVIRONMENT:  R.  T.  .  3.  5X  NACL 


DELTA 

K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI«IN««l/2> 

A 

B  C 

R=+0.  10 

A: 

8.  35 

9.  90 

DELTA 

K 

B: 

MIN 

C: 

D: 

9.  00 

10.  5 

10.  00 

18.  2 

13.  00 

62.  2 

A: 

14.  30 

228. 

DELTA 

K 

B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


38.  36 


7.5-224 


CONDITION/HT:  T851 
FORM:  4.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION.  T-L 
FREQUENCY:  0.  10-  10.  00  HZ 

ENVIRONMENT:  R.  T. ,  3.  5X  NACL 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  64.  6  KSI 
ULT.  STRENGTH:  71.3  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  2.550" 
REFERENCES:g0981 


AK  (MPA  v/m) 


4  10 


4  10  40 


4  10  ^ 

AK  (KSI  y/m) 


ALUM. 

ALLOY 


10''  -57 


10'^  I 

10’''  1 
n 


10'^ 


Figure  7.5.3.70 


TABLE  7.5.3.71 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5.  3.  71  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2024 

CONDITION:  T852 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  ( 10**-6  IN.  /CYCLE) 


A 


B 


C 


D 


R=+0.  08 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K  B 
MAX  C 
D 


5. 

43 

1. 

19 

6. 

00 

1. 

36 

7. 

00 

1. 

74 

a. 

00 

2. 

25 

9. 

00 

2 

91 

10. 

00 

3. 

72 

13. 

00 

7. 

43 

16. 

00 

13. 

6 

20. 

00 

27. 

4 

21. 

81 

36. 

3 

ROOT  MEAN  SQUARE  19.  83 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  8-1.  25 
1.  25-2.  0 
>2.  0 


3 


CONDITION/HT:  T852 
FORM;  3.  00"TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  vm) 

4  10  40  100 


4  10  40  100 

I  '  I '  I'i'i — n'lT” 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  53.0  KSI 
ULT.  STRENGTH:  68.0-  70.0  KSI 

SPECIMEN  THK:  0.250-  0.502" 

SPECIMEN  WIDTH;  7.  400" 
REFERENCES:88579.  85837 


AK  (MPA  x/m) 
4  10  4 


10° 

(D 

10 

10’ 

10'^ 

10' 

10-^ 

10 

lO"* 

10’ 

io' 

10'® 

10‘ 

10° 

10- 

10° 

® 

10“ 

10’ 

10'^ 

10' 

■i 

10 

10'^ 

10' 

10“* 

io‘ 

10® 

10 ' 

10® 

10 ' 

4  10 

I  '  I  'I'I'I — r 

STRESS  RATIO  = 


Figure  7.5.3.71 


7.5-227 


4  10  ^ 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


2024 


TABLE  7,5.3.72 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.72  INDICATING  EFFECT 

OF  ENVIRPMMENT 

MATERIAL:  ALUMINUM  2024 

CONDITION:  T852 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 


E=  R.  T. 
S.  C.  S. 


DELTA  K  B 
MIN  C 
D 


4.  09 


5.  CO 

1.  69 

6.  00 

2.  36 

7.  00 

3.  49 

8.  00 

5.  12 

9.  00 

7.  30 

10.  00 

9.  98 

13.  00 

19.  8 

14.  86 

25.  5 

DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


9.  72 


•w- 


MATERIAL;  ALUMINUM 
CONDITION:  T852 
ENVIRONMENT;  R.  T. 


TABLE  7.5.3.73 

FATIOUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 73  INDICATING  EFFECT 

OF  FREQUENCY 


UMINUM  2024 

852 

R.  T.  .L.  H.  A. 


DELTA 

K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

F<HZ)*  0.  10 

F(HZ)=  1.00 

A: 

6.  91 

1.  57 

DELTA 

K 

B: 

3.  80 

.  373 

MIN 

C: 

D; 

4.  00 

.  462 

5.  00 

1.  06 

A.  00 

1.  94 

7.  00 

1.  65 

3.  14 

8.  00 

2.  73 

4.  75 

9.  00 

4.  12 

6.  90 

10.  00 

5.  88 

9.  81 

13.  00 

14.  7 

26.  3 

16.  00 

34.  4 

A: 

16.  31 

37.  6 

DELTA 

K 

B; 

14.  60 

43.  9 

ROOT  MEAN  SQUARE 

6.  74 

17  41 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2  0 


7.5-230 


CONDITION/HT:  T852 
FORM:  3.  00"TH  FORGING 

SPECIMEN  TYPE;  CT 
ORIENTATION:  L-T 
STRESS  RATIO:  ■►0.  08 
ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


YIELD  STRENGTH:  53.  0  KSI 
ULT.  STRENGTH.  70.  0  KSI 
SPECIMEN  THK:  1.000-  1.002' 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:85037 


AK  (MPA  -x/m) 

4  10  40  100 

I  ■>  I  '  FPI - 1  '  I  '  IM'I 

FREQUENCY  (Hz)  =  0.  10 


AK  (MPA  y/m) 
4  10  4 


4  10  40  100 

I  T  |  I|TP| - 1  I  I  '  I  'Iff 

FREQUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  v/m) 


10° 

vs/ 

10 

io’ 

10' 

10'^ 

10 ' 

lo"’ 

10' 

10'' 

10 

10'^ 

10' 

10° 

10* 

4  10 

T~nTTTl - T" 

FREQUENCY  (Hz)  = 


Figure  7.5.3.73 


4  10  ^ 

AK  (KSI  >/Tn) 


7.5-231 


j* 


TABLE  7.5.3,74 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.74  INDICATING  EFFECT 

OF  ENVIRONHENT 


CONDITION/HT;  "852 
FORM:  3.  00"TH  FORGING 

SPECIMEN  TYPE.  CT 
ORIENTATION-  T-L 
A  STRESS  RATIO:  +0.  08 
FREQUENCY:  6.  00  HZ 


YIELD  STRENGTH:  54.  0  KSI 
ULT.  STRENGTH:  58.  0  KSI 
SPECIMEN  THK;  0.999" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:85037 


AK  (MPA  -s/m) 

4  10  40  100 

ENVIRONMENT:  265“  F.  —iqO 

L.  H.  A  Z 


AK  (MPA  >/m) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


4  10 


Figure  7.5.3.74 


4  10  i 

AK  (KSI  >/Tn) 


V 


TABLE  7.5.3,75 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
CDF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 75  INDICATING  EFFECT 


MATERIAL:  ALUMINUM 
CONDITION:  T852 


DELTA  K 
(KSI*IN«*l/2) 


OF  ENVIRONMENT 


DA/DN  IN.  /CYCLE) 


DELTA  K  B 
MIN  C 
D 


8.  03 


9.  00 
10.  00 
13.  00 

15.  99 


E=  R.  T. 
S.  T.  W. 

2.  ai 


3.  50 
5.  19 
18.  5 

36.  5 


DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  O 


22.  22 


7.5-234 


CONDITION/HT.  T852 
FORM;  3.  00"TH  FORGING 
SPECIMEN  TYPE.  CT 
ORIENTATION  T-L 
STRESS  RATIO.  +0.  08 
FREQUENCY.  1.00  HZ 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 


4  W  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  54.0  KSI 
ULT.  STRENGTH:  68.  0  KSI 
SPECIMEN  THK.  0.998-  0.999" 

SPECIMEN  WIDTH.  7.  400" 
REFERENCES;85837 


AK  (MPA  v/m) 


ALUM. 

ALLOY 


4  10 


4  10  40 


4  10 

AK  (KSI  >/m) 


10’^ 


10“*  TO 


10'^  ^ 


10“'  1 
■D 


Figure  7.5.3.75 


7.5-235 


•  •  •  «  ■ 

^  ^  ^  * 


•  N*  •• 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 76  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2024 

CONDITION:  TSS2 
ENVIRONMENT:  R  T.  .  LAB  AIR 


CONDITION/HT:  T852 
FORM.  6. 00"TH  FORGING 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREOUENCY:  5,  17  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH. 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  750" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:77720 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

r  T  I  '  I'I'I - f  ■'|i|l|l|’ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v^) 


AK  (MPA  \/m) 
I  10  4 


4  10 

I  '  ni'IT" 

STRESS  RATIO 


10° 

10 

10’ 

10' 

10'^ 

io' 

-3 

10 

10 

10'^ 

10 

10'^ 

10' 

10° 

io' 

4  10 

i~'  I'H'f'i — r 

STRESS  RATIO  = 


4  10  ^ 

AK  (KSI  >/m) 


Figure  7.5.3.76 
7.5-237 


MATERIAL:  ALUMINUM 

2024 

M 

CONrilTION:  TB61 

! 

ENVIRONMENT:  R.  T. 

.LAB  AIR 

DELTA 

K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B  C 

R=+0.  10 

A: 

20.  67 

104. 

DELTA 

K 

B: 

MIN 

C: 

D: 

25.  00 

236. 

30.  00 

570. 

35.  00 

3094. 

A: 

38.  64 

20484. 

DELTA 

K 

B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


31.  76 


LIFE 

0.  0-0.  5 

1 

PREDICTION 

0.  5-0.  8 

4 

RATIO 

0  8-1 .  25 

3 

SUMMARY 

1.  25-2.  0 

1 

(NP/NA) 

>2.  0 

7.5-238 

CONDITION/HT.  T861 
FORM:  0.  02  "TH  SHEET 

SPECIMEN  TYPE;  CT 
ORIENTATION:  T-L 
FREQUENCY:  0.10-  1.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH.  65.  7  KSI 
ULT.  STRENGTH.  70.  8  KSI 
SPECIMEN  THK:  0.020" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:0e578 


AK  (MPA  ^/m) 

4  10  40  100 


4  10  40  100 

i  n  TT'i — r  '  p'lTi 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 


AK  (MPA  v/m) 
I  10  A 


4  10 

:  '  r '  I  '"PI  ■ 

STRESS  RATIO 


10° 

10' 

10’ 

10' 

10'^ 

io' 

-3 

10 

10' 

10“* 

-# 

10 

10’^ 

10'' 

10° 

10 ' 

1  4  10 

=  I  '  I  '  I  'I'l 
“  STRESS  RATIO 


Figure  7.5.3.77 


4  10  ^ 

AK  (KSI  v/Tn) 


7.5-239 


TABLE  7.5.3.78 


I 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.78  INDICATING  EFFECT 


MATERIAL:  ALUMINUM  2 

CONDITION:  T861 
ENVIRONMENT:  R.  T.  .LAB  AIR 

DELTA  K 
(KSI*IN**l/2) 


OF  FREQUENCY 


DA/DN  IN.  /CYCLE) 


DELTA  K  B: 
MIN  C: 
D: 


DELTA  K  B: 

C: 
D: 


22.  81 
18.  90 


F(HZ)= 

2.  00-9.  00 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 

SUMMARY  1.25-2.0 
(NP/NA>  >2.  0 


14.  48 


F(HZ)= 

10.  00-13.  00 


8. 

65 

4. 

75 

3. 

38 

438 

3. 

50 

463 

4. 

00 

591 

5. 

00 

998 

6. 

00 

1. 

68 

7. 

00 

2. 

73 

8. 

00 

4. 

27 

9. 

00 

6. 

59 

6. 

44 

lO. 

00 

8. 

06 

9. 

37 

13. 

00 

17. 

4 

24. 

1 

16. 

00 

40. 

3 

49. 

8 

20. 

00 

99. 

9 

86.  5 


22.  93 


7.5-240 


CONDITION/HT:  T861 
FORM:  0.  02"TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
STRESS  RATIO:  +0.  10 
-.^■■--ENVIRONMENT:  R.  T.  ,  LAB  AIR 


T- . -  -I 


AK  (KSI  v/m) 

7.5.3. 78 


7.5-241 


TABLE  7.5.3.79 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.79  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL; 

ALUMINUM 

2024 

CONDITION 

T861 

ENVIRONMENT:  R.  T. 

.  LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

ABC 

R=+0.  08  R— *-0.  10 

A 

4.  55 

.  48 

DELTA  K  B 

MIN  C 

D 

5.  00 

.  710 

A.  00 

1.  40 

7.  00 

2.  41 

8.  00 

3.  87 

9.  00 

5.  99 

10.  00 

9.  12 

13.  00 

31.  4 

16.  00 

111. 

20.  00 

595. 

25.  00 

2845. 

A 

26.  94 

11616. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

19.  73  0.  00 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  3 


CONDITION/HT:  T861 
FORM:  0.  09*'TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREOUENCY:  0.10-  15.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/rn) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  73.  0  KSI 
ULT.  STRENGTH:  76.  6  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:88578 


AK  (MPA  v/m) 
4  10  4 


ALUM. 

ALLOY 


STRESS  RATIO  = 


4  10  40 


4  10  A 

AK  (KSI  v/Tn) 


10'^  ^ 


Figure  7.5.3.79 


7.5-243 


W 


TABLE  7.5.3.80 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.80  INDICATING  EFFECT 

OF  FREQUENCY 


MATERIAL:  ALUMINUM 
CONDITION:  T861 
ENVIRONMENT:  R.  T. 

2024 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

(KSI*IN**l/2) 

A 

B 

C 

F<HZ)* 

F(HZ)= 

F(HZ>= 

0.  10-0.  40 

1.  00-10.  00 

10.  00-20. 

A:  16.  87 

167. 

DELTA  KB:  13.  66 

65.  8 

MIN  C:  4.64 

.  90 

D: 

5.  00 

1.  05 

6.  00 

1.  63 

7.  00 

2.  57 

8.  00 

4.  06 

9.  00 

6.  40 

10.  00 

10.  0 

13.  00 

36.  3 

16.  00 

175. 

121. 

20.  00 

696. 

642. 

25.  00 

6906. 

A:  27.  35 

22814. 

DELTA  K  B:  20.30 

893. 

MAX  C:  17.  18 

190. 

D: 

ROOT  MEAN  SQUARE 

28.  81 

12.  20 

17.  24 

PERCENT  ERROR 


CONDITION/HT:  T861 
FORM:  0.  09"TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
STRESS  RATIO:  +0.  10 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  73.  0  KSI 
ULT  STRENGTH:  76.  6  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:88578 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  Vm) 

4  10  40  100 


FREQUENCY  (Hz)  = 

0.  0.  40 


4  10  40  100 


FREQUENCY  (Hz)  = 

10.  00—  20.  00 


4  10  40  100 

AK  (KSI  v^) 


FREQUENCY  (Hz)  = 

1.00-  10.00 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/m) 


Figure  7.5.3.80 


7.5-245 


TABLE  7.5.3.81 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 5. 3. 81  INDICATING  EFFECT 

OF  FREQUENCY 


MATERIAL;  ALUMINUM 
CONDITION.  T861 
ENVIRONMENT;  R  T 


LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN«*l/2) 

A 

B 

C 

F(HZ)* 

0.  10  F(HZ)» 

F(HZ)= 

1.  00-5.  00 

10.  00-15.  00 

A;  15.86 

762. 

DELTA 

K 

B;  11.86 

121. 

MIN 

C;  4.66 

.  582 

D; 

5.  00 

1.  23 

6.  00 

2.  79 

7.  00 

4.  68 

a.  00 

8.  57 

9.  00 

16.  4 

10.  00 

31.  8 

13.  00 

198. 

16.  00 

730. 

A;  18.  41 

3233. 

DELTA 

K 

B;  15.  02 

536. 

MAX 

C;  10.  48 

43  7 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


25.  86 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.5-246 


CONDITION/HT;  T861 
FORM:  0.  09  “TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
STRESS  RATIO:  ♦0.  40 
ENVIRONMENT.  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  73,  0  KSI 
ULT.  STRENGTH:  76.  6  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:80578 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  I'I'I 

FREQUENCY  (Hz)  =  0.  10 


4  10  40  100 

"1  '  I '  Pi'i — r  '  I ' I'Fi — 

FREQUENCY  (Hz)  = 

10.00-  15.00 


10° 

vs/ 

10' 

10  ’ 

10' 

10  ^ 

io' 

10  ^ 

10 

10'“ 

10  ‘ 

10’^ 

10' 

10® 

10‘ 

10° 

® 

10“ 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10“' 

10* 

10® 

10 

10® 

10'* 

AK  (MPA  y/m) 
4  10  4 

=  I  '  I  'I'I'I — 

“  FREQUENCY  (Hz)  = 

2  _  1.  00- 


1  4  10  ^ 

=  'I  '  1 '  Pin — r~r- 

“  FREQUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  v/m) 


4  10  40 

AK  (KSI  v/in) 


Figure  7.5.3.81 


MATERIAL:  ALUMINUM 

2024 

• 

1 

CONDITION:  T861 

L 

ENVIRONMENT:  R.  T. 

,LAB  AIR 

DELTA 

K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

R=+0.  10 

A: 

9.  69 

6.  16 

DELTA 

K 

B: 
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C: 

D: 
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6.  91 

13.  00 

16.  3 

16.  00 

45.  0 

A; 

17.  41 

84.  3 

DELTA 

K 

B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


16.  15 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 
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CONDITION/HT:  T861 
FORM:  eL25"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREOUENCY:  10.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 
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STRESS  RATIO  = 
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YIELD  STRENGTH:  70.  6  KSI 
ULT.  STRENGTH:  74.  9  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:88578 
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CONDITION/HT:  T861 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION:  T-L 
FREOUENCY:  1.  00-  5.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 
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YIELD  STRENGTH:  70.6  KSI 
ULT.  STRENGTH;  74.  9  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:88578 
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TABLE  7.5.3.84 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 5 . 3. 84  INDICATING  EFFECT 

OF  FORM 


MATERIAL:  ALUMINUM  2024 

CONDITION:  T351 

ENVIRONMENT:  3X/DAY-3.  5NACL 


K  MAX 

DA/DT 

<10**-6  IN/HOUR) 

(KSI*IN**l/2) 

A 

B 

C 

T( IN)=  1.0 

T(IN)= 

1.2  T(IN)»  2. 

PLATE 

PLATE  PLATE 

A: 

14.  00 

826. 

K  MAX  B : 

9.  50 

312. 

MIN  C: 

D: 

10.  00 

337. 

13.  00 

518. 

16.  00 

975. 

743. 

20.  00 

1006. 

1087. 

25.  00 

1141. 

1535. 

30.  00 

1184. 

1947. 

35.  00 

1130. 

2278. 

A: 

40,  00 

1001 

K  MAX  B: 

39.  00 

2472. 

MAX  C: 

D: 

OOT  MEAN  S 

QUARE 

17,  25 

2.  55 

0,  00 

PERCENT  ER 

ROR 

CONDITION/HT:  T351 
ENVIRONMENT .3X/DAY-3.  5NACL 
SPECIMEN  TYPE;  DCB 
ORIENTATION  S-L 
YIELD  STRENGTH; 

ULT.  STRENGTH; 


SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH;  5.  000" 
CRACK  LENGTH  (Ao); 

RElFERENCES;783ia.  84284 


2024 
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TABLE  7.5.3.85 


SUSTAINED  CRACK  GROUTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.5.3.85  INDICATING  EFFEC 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  20C!4 

CONDITION:  T4 


K  MAX 

(KSHHN*«l/2) 


DA/DT  IN/HOUR) 

ABC 


Er: 

WET  3X/DAY  WITH 
3.  5'/.  NACL 
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K  MAX  B 
MIN  C 
D 


A 

K  MAX  B 
MAX  C 
D 


10.  00 

376. 

13.  00 

545. 

16.  00 

654. 

20.  00 

736. 

2b.  00 

788. 

30.  00 

822. 

35.  00 

856. 

40.  00 

897. 

50.  00 

1013. 

60.  00 

1 189. 
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CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:78313 
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Figure  7.5.3.81 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  VIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 


CRACK  LENOTH  CROSS  STRESS 
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»NOTE-  NET  SECTION  STRESS  EXCEEDS  807.  OF  YIELD  STRENOTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD,  DEV 


CRACK  LENOTH  GROSS  STRESS 


♦NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  SO*/.  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD,  DEV 


CRACK  LENGTH  GROSS  STRESS 


7.6-10 


BUCKLING  OF  CRACK  EDGES  NOT  RESTRAINED 


TABLE  7. 6, 3.1 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 6. 3.1  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T3 
ENVIRONMENT:  R.  T. 

2024 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSHHN**l/2) 

A 

B  C 

D 

R=+0.  00 

R=+0.  33 

A:  8.  49 

1.  44 

DELTA  KB:  5.87 

1.  12 

MIN  C: 

D: 

6.  00 

1.  23 

7.  00 

2.  32 

8.  00 

3.  67 

9.  00 

2.  02 

5.  25 

10.  00 

3.  32 

7.  07 

13.  00 

7.  71 

14.  4 

16.  00 

12.  3 

27  0 

20.  00 

21.  6 

62.  6 

25.  00 

51.  1 

192. 

30.  00 

154. 

A.  30.  54 

176. 

DELTA  KB:  28. 15 

403. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

11.  73 

9  35 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  2  4 

SUMMARY  1.25-2.0 
(NP/NA)  >2  0 


CONDITION/HT.  T3 
FORM:  0.  09-TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION.  T-L 
FREQUENCY:  13.  30  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  45.  0  KSI 
ULT.  STRENGTH:  66.6  KSI 
SPECIMEN  THK:  0.  090” 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


2024 

(.ALCLAD) 


F i  pure  7  .(> .  ) .  I 
7  .r-1  3 


TABLE  7. 7. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


li 


DATA  ASSOCIATED  WITH  FIGURE  7. 7. 3. 1  INDICATING  EFFECT 

OF  ENVIRONMENT 


CONDITION/HT;  T851 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  33 
FREQUENCY:  2.00-  20.00  HZ 


AK  (MPA  y/m) 

4  10  40  100 

I  'Tn''TT — r" '  ji  iM'i 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  67.  5  KSI 
ULT.  STRENGTH.  71.  4  KSI 
SPECIMEN  THK:  1.00  " 
SPECIMEN  WIDTH:  3.  005" 
REFERENCES:AL001 


AK  (MPA  -v/m) 
4  10  4C 

®  -  ENVIfIoNMENT:  '  T 
_  S.  T.  W. 


4  10  4( 


4  10  4 

AK  (KSI  v/^) 


ALUM. 

ALLOY 


Figure  7.7. 3.1 


TABLE  7. 7. 3. 2 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  1.1. 3. 2  INDICATING  EFFECT 

OF  ENVIRONMENT 

MATERIAL:  ALUMINUM  2048 

CONDITION:  T851 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 


A 

B 

C 

E=  R.  T. 

E»  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

S.  T.  W. 

A 

5.  67 

.  855 

DELTA 

K 

B 

5.  67 

1.  36 

MIN 

C 

4.  50 

.  843 

D 

5.  00 

1.  01 

6.  00 

.  895 

1.  73 

2.  04 

7.  00 

1.  25 

3.  09 

3.  93 

a.  00 

2.  01 

4.  77 

6.  02 

9.  00 

3.  37 

6.  76 

8.  13 

10.  00 

5.  58 

9.  12 

10.  4 

13.  00 

19.  2 

19.  7 

20.  2 

16.  00 

40.  5 

40.  6 

A 

19.  81 

152. 

DELTA 

K 

B 

18.  55 

76.  1 

MAX 

C 

15.  99 

45.  9 

D 

ROOT  MEAN 

SQUARE 

22.  75 

13.  68 

13.  37 

PERCENT  ERROR 


LIFE  0.  0-0  5 
PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2.  0 


7.7-10 


CONDITION/HT  T851 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  T-L 
STRESS  RATIO  ^0.  33 

FREQUENCY  2.  00-  20.  00  H2 


AK  (MPA  -s/m) 

4  10  40  100 

T  n-'  m — i^M  M'l'i 

ENVIRONMENT  R.  T.  . 

DRY  AIR 


4  10  40  100 

I  '  I  '  IM'I  I  '  1  '  IM'f 

ENVIRONMENT  R.  T.  . 

S.  T.  W. 


4  10  40  100 

AK  (KSI  ■s/Tn) 


YIELD  STRENGTH:  65.  4  KSI 
ULT  STRENGTH:  70.  5  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  3.  005" 
REFERENCES:AL001 


AK  (MPA  y/rn) 
4  10  4 

I  'IT' I 'I — 

ENVIFtONMENT:  R.  ' 

H.  H.  A. 


4  10  40 


4  10 

AK  (KSI  \/m) 


'igure  7. 7. 3. 2 
7.7-11 


ALUM. 

ALLOY 


2048 


10'^  ^ 


1 10  ro 


lO  "*  ro 


TABLE  7. 7. 3. 3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 7. 3. 3  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  2048 

CONDITION:  T851 


DELTA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


6.  42 
5.  10 


E=  R.  T. 
DRY  AIR 

1.  42 


DA/DN  (10**-6  IN.  /CYCLE) 

B  C 

E=  R.  T. 

S.  T.  W. 

.  702 


DELTA  K  B 
MAX  C 
D 


6. 

00 

1. 

67 

7 

00 

1. 

36 

3. 

21 

8. 

00 

2. 

51 

5. 

06 

9 

00 

3. 

89 

7. 

06 

10. 

00 

4. 

99 

9. 

14 

13. 

00 

8. 

78 

15. 

9 

16. 

00 

19. 

9 

20 

00 

56. 

3 

20. 

35 

66. 

6 

14. 

76 

20. 

5 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


18.  85 


17.  65 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


(I.V 


CONDITION/HT:  T851 
FORM;  4.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  *0.  33 

FREQUENCY:  2.  00-  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

1  '  I  '  I  'Ml  I  '  I  '  I  'I'l 

ENVIRONMENT:  R.  T.  . 

DRY  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  59.  1  KSI 
ULT.  STRENGTH:  64.  4  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  3.  100" 
REFERENCES:AL001 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT.  R.  T 

S.  T.  W. 


4  10  4i 


4  10 

AK  (KSI  sAn) 


ALUM. 

ALLOY 


Figure  7.7. 3. 3 


TABLE  7.7.  4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.7. 3.4  INDICATING  EFFECT 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B; 


16.  89 
13.  10 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R  T  ,  S  T.  W 


DELTA  K 
(KSI*IN**l/2) 


2048 


R=-*-0.  33 


DA/DN  (10**-6  in.  /CYCLE) 


R»+0.  67 


2.  46 

0795 

4.  19 

1. 

16 

2.  50 

0819 

3.  00 

128 

3.  50 

212 

4.  00 

344 

5.  00 

825 

1. 

52 

6.  00 

1. 

72 

2. 

61 

7.  00 

3. 

17 

4. 

81 

8.  00 

5. 

30 

8. 

72 

9.  00 

8. 

22 

15. 

1 

10.  00 

11. 

9 

24. 

6 

13.  00 

27. 

7 

73. 

6 

16.  00 

55. 

8 

75.  7 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0  9 
PREDICTION  0.  5-0.  fl 
RATIO  0.  8-1  25 
SUMMARY  1 .  29-2.  0 
(NP/NA)  >2  0 


21.  89 


16.  75 


7.7-14 


CONDITION/HT:  T851 
FORM:  4.  00"TH  PLATE 

SPECIMEN  TYPE  CT 
ORIENTATION;  T-L 
FREQUENCY:  2.  00-  30.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  57.3  KSI 
ULT.  STRENGTH.  63.  7  KSI 
SPECIMEN  THK:  0.250-  1.000" 

SPECIMEN  WIDTH:  2.  550" 
REFERENCES:AL001 


AK  (MPA  y/m) 

4  10  40 


STRESS  RATIO  =  ^-0.  67 


4  10  40 


4  10  40 

AK  (KSI  v/7n) 


Figure  7. 7. 3.4 


TABLE  7, 7. 3. 5 


FATIGUE  CRACK  GROWTH  RATE9  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.7. 3. 5  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T851 


2048 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

S.  T.  W. 

A; 

5.  34 

.  416 

DELTA  K  B; 

2.  46 

.  0786 

MIN  C; 

D: 

2.  50 

.  0816 

3.  00 

.  129 

3.  50 

.  208 

4.  00 

.  340 

5.  00 

.  841 

6.  00 

.  615 

1.  76 

7.  00 

1.  16 

3.  18 

8.  00 

2.  12 

5.  20 

9.  00 

3.  65 

7.  94 

10.  00 

5.  84 

11.5 

13.  00 

15.  3 

28.  6 

16.  00 

41.  9 

58.  7 

A: 

18.  10 

148. 

DELTA  K  B. 

16.  89 

70.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


26.  02 


23.  71 


7.7-16 


CONDITION/HT;  T851 
FORM:  4.  00”TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  T-L 
STRESS  RATIO:  •►0.  33 
FREQUENCY;  2.00-  30.00  HZ 


YIELD  STRENGTH:  57.3  KSI 
ULT.  STRENGTH;  83.  7  KSI 
SPECIMEN  THK;  0.250-  1.000’’ 

SPECIMEN  WIDTH:  2.  550" 
REFERENCES:AL001 


ALUM. 

ALLOY 

1 

2048 


AK  (MPA  v/m) 

4  10  40  100 

I  ■n'l’irTT — rrrrw 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 
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I  ^1  '  IT'I - r  '  I  '  I'I'I 

ENVIRONMENT: 
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AK  (KSI  V^) 


AK  (MPA  -v/m) 
4  10  4( 

I  ij'i'f'i — i~n 

ENVIRONMENT:  R.  T 

S.  T.  W. 


1  4  10  41 

E:  I  '  I '  I'I'I — r~n 

-  ENVIRONMENT: 


Figure  7. 7. 3.5 
7.7-17 


4  10 

AK  (KSI  v^) 


TABLE  7. 7, 3. 6 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
CF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  7. 7. 3.6  INDICATING  EFFECT 

OF  ENVIRONMENT 


CONDITION/HT:  T851 
FORM:  4.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
.  ORIENTATION  S-L 
■.-•^STRESS  RATIO.  -^0.  33 

FREQUENCY:  2.  00-  20.  00  HZ 
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ULT.  STRENGTH:  62.  5  KSI 
SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH:  3.  005" 
REFERENCES:AL001 


ALUM. 
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ENVIRONMENT:  R.  T 

S.  T.  W. 
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4  10 

AK  (KSI  >An) 


Figure  7. 7. 3. 6 
7,7-19 
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—  PRODUCT —  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5*  K<1C>  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  ( K ( IC ) /TVS ) • *2  K(IC)  MEAN  DEV  DATE  REFER 
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—PRODUCT—  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2.  K(IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  < K < I C ) /TVS ) •»?  K(IC)  MEAN  DEV  PATE  REFER 
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—PRODUCT—  TE3T  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5*  K(IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  3TREN0TH  WIDTH  THICK  DESIGN  LENGTH  ( K ( IC ) /T YS ) **2  K<IC>  MEAN  DEV  DATE  REFER 
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CONDITION/HT 


EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A. 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


EFFECTIVE  CRACK  LENGTH 


EFFECTIVE  CRACK  LENGTH  -  (in) 


CHANGE  INEFFECTIVE  CRACK  LENGTH  •  AA^rr-  (in) 


TABLE  7. 8. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7, 8. 3.1  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

2124 

CONDITION;  T851 

ENVIRONMENT:  R.  T. 

H.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

R=+0.  33 

A 

2.  11 

. 00883 

DELTA  K  B 

MIN  C 

D 

2.  50 

.  0441 

3.  00 

.  149 

3.  50 

.  317 

4.  00 

.  549 

5.  00 

1.  33 

6.  00 

2.  60 

7.  00 

4.  24 

8.  00 

6.  22 

9.  00 

8.  61 

lO.  00 

11.  5 

13.  00 

24.  4 

16.  00 

49.  6 

20.  00 

168. 

A 

20.  19 

182. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

12.  91 

PERCENT  ERROR 

LIFE  0.  0-0.  9 
FRCOICTION  0.  9-0.  ■ 
RATIO  0.8-1  29 
SUHNARY  1.29-2.0 
(NF/NA)  >2.  0 


7.8-54 


»  ^  ^  m  * 


CONDITION/HT.  T851 
FORM:  1.  50"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION:  L-T 
FREQUENCY:  25. 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  66.  0  KSI 
ULT.  STRENGTH:  71.  0  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH.  2.  550" 
REFERENCES:NC003 


ALUM. 

ALLOY 


2124 


AK  (MPA  -v/m) 

4  10  40  100 

'I  'TMTTl - I'M  I  'I'l 

STRESS  RATIO  =  •*•0.  33 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/m) 


AK  (MPA  ^/m) 
4  10  4 


4  10 


4  10  ^ 

AK  (KSI  >/in) 


Figure  7. 8. 3.1 
7.3-55 


10'^  IT 


lO  "*  ™ 


10  ^  9 


10  “*  I 

'O 


TABLE  7, 8. 3. 2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7,8. 3.2  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL; 

aluminum 

2124 

CONDITION 

T851 

DELTA  K 

DA/DN  {10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

E=  R.  T. 

LAB  AIR 

A 

2.  05 

.  0155 

DELTA  K  B 

MIN  C 

D 

2.  50 

.  0474 

3.  00 

.  0874 

3.  50 

.  115 

4.  00 

.  142 

5.  00 

.  272 

6.  00 

.  596 

7.  00 

1.  11 

8.  00 

1.  80 

9.  00 

2.  70 

10.  00 

3.  84 

13.  00 

9.  39 

16.  00 

20.  7 

20.  00 

56.  7 

A 

22.  02 

93.  8 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

32.  48 

PERCENT  ERROR 

LIFE  0.  0-0  3 

PREDICTION  0.  9-0.  8 

RATIO  0.  8-1  29  2 

SUMMARY  1.29-2  0 
(NP/NA)  >2.  0 


7.8-56 


tv-:-:-: 


CONDITION/HT:  T851 
FORM;  1.  50"TH  PLATE 
SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 


YIELD  STRENGTH;  67.  2  KSI 
ULT.  STRENGTH:  71.  5  KSI 
SPECIMEN  THK:  0.109-  0.  Ill" 


TABLE  7.8. 3. 3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.8. 3. 3  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2124 

CONDITION:  T851 
ENVIRONMENT:  R  T.  .  L.  H.  A. 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 

A  B  C  D 


R=+0.  10 


R=+0.  50 


DELTA  K  B 
MIN  C 
0 


2.  42 
1.  62 


.  0147 


.  00552 


DELTA  K  B 
MAX  C 
D 


2.  00 

0501 

2.  50 

0198 

0925 

3.  00 

0661 

111 

3.  50 

118 

173 

4.  00 

163 

295 

5.  00 

266 

682 

6.  00 

458 

1 

16 

7.  00 

776 

1 

78 

8.  00 

1. 

25 

2 

72 

9.  00 

1. 

89 

4 

29 

10.  00 

2. 

69 

7 

07 

13.  00 

6. 

60 

34 

6 

16.  00 

15. 

1 

83 

9 

20.  00 

44. 

6 

25.  00 

133. 

26.  67 

174. 

16.  28 

86. 

4 

ROOT  MEAN  SQUARE  27.  50  30.  69 

PERCENT  ERROR 


LIFE  0.  0-0  S 
PREDICTION  0.  9-0  8 
RATIO  0.  8-1  29 
SUMMARY  1 .  29-2  0 
(NP/NA)  >2  0 


7.8-58 


CONDITION/HT:  T851 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
.  ORIENTATION:  L-T 
V/.-  FREQUENCY:  30.  00 

ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


AK  (MPA  y/m) 

4  10  40  100 


STRESS  RATIO  =  -*-0.  10 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH:  66.  4  KSI 
ULT.  STRENGTH:  72.  1  KSI 
SPECIMEN  THK:  0.375-  1.500’ 

SPECIMEN  WIDTH:  2.  550" 
REFERENCES:UD005 


AK  (MPA  -v/m) 

4  10  40 


STRESS  RATIO  =  ^0.  50 


4  10  40 


STRESS  RATIO  = 


4  10  40 

AK  (KSI  -s/Tn) 


Figure  7.8. 3. 3 
7.8-59 


ALUM. 

ALLOY 


TABLE  7.8. 3.4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.8. 3.4  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  2124 

CONDITION:  T851 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(RSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E»  R.  T. 

DRY  AIR 

SALT  FOG 

A:  5.  61 

2.  56 

DELTA  K 

B:  7.  00 

6.  99 

MIN 

C: 

D: 

6.  00 

2.  70 

7.  00 

3.  82 

6.  99 

a.  00 

4.  16 

7.  73 

9.  00 

5.  28 

11.3 

10.  00 

8.  77 

16.  9 

13.  00 

60.  3 

32.  7 

A.  13.  38 

67.  7 

DELTA  K 

B:  13.  38 

42.  7 

MAX 

C: 

D: 

ROOT  MEAN  SQUARE 

13.  83 

6.  22 

PERCENT 

ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.8-60 


CONDITION/HT:  T051 
FORM:  4.  50‘’TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-L 
STRESS  RATIO.  +0.  33 
FREQUENCY:  18. 30 


AK  (MPA  y/m) 

4  10  40  100 

I'M  I'I'I - 1  ipi'I'l 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 


4  10  40  100 

l~'“FP'PI - 1  '  I  I  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  57.  3  KSI 
ULT.  STRENGTH:  64.  1  KSI 
SPECIMEN  THK:  1.409-  1.491' 

SPECIMEN  WIDTH:  3.  800" 
REFERENCES:06042 


4  10  4( 


lO  '*  m 


4  10  4( 

AK  (KSI  v/m) 


Figure  7.8. 3.4 
7.8-61 


TABLE  7. 8. 3. 5 


FATleUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 8. 3, 5  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL. 

ALUMINUM 

2124 

— 

— 

CONDITION 

:  T851 

ENVIRONMENT:  R.  T. 

-  S.  T.  W. 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=+0.  10 

II 

+ 

p 

u 

o 

R=+0.  50 

A 

4.  36 

.  105 

DELTA  K  B 

3.  34 

.  135 

MIN  C 

D 

3.  24 

.  199 

3.  50 

.  143 

.  267 

4.  00 

.  219 

.  427 

5.  00 

.  265 

.  646 

1.  07 

6.  00 

.  458 

1.  45 

2.  27 

7.  00 

1.  16 

2.  63 

3.  64 

a.  00 

2.  48 

4.  17 

5.  16 

9.  00 

4.  15 

6.  08 

7.  02 

10.  00 

6.  04 

8.  37 

9.  52 

13.  00 

12.  6 

17.  9 

27.  1 

16.  00 

22.  2 

33.  5 

20.  00 

50.  4 

119. 

25.  00 

176. 

A: 

28.  12  : 

436. 

DELTA  K  B: 

20.  62  : 

160. 

MAX  C: 

D: 

14.  78  : 

90.  4 

ROOT  MEAN 

SQUARE 

25.  63 

14.  28 

14.  02 

PERCENT  ERROR 

^ . 

LIFE  0.  0-0  5 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
summary  1.25-2  0  1 

(NP/NA)  >2.0  1 


CONDITION/HT:  T851 
FORM;  5.50"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  1.00 

ENVIRONMENT:  R.  T.  ,  S.  T.  W. 


AK  (MPA  -s/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  ^0.  50 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH  62.  6  KSI 
ULT  STRENGTH:  89.  4  KSI 
SPECIMEN  THK:  0.  744-  0.  750" 

SPECIMEN  WIDTH:  5.  000" 
REFERENCES:GD003 


AK  (MPA  Vrri) 

4  10  40 


STRESS  RATIO  -  ^0.  30 


4  10  40 


4  10  40 

AK  (KSI  \/7n) 


Figure  7.8. 3. 5 


7 . 8—63 


ALUM. 

ALLOY 


‘  iLJ  I 


TABLE  7.8. 3.6 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 8. 3. 6  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  2124 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R  T.  ,  H.  H.  A 


DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

R=+0.  07 

A:  2.  71 

.  0317 

DELTA 

K 

B: 

MIN 

C: 

D: 

3.  00 

.  0952 

A:  3.  12 

.  0627 

DELTA 

K 

B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


38.  48 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1  25-2.  0 
(NP/NA)  >2.0 


7.8-64 


CONDITION/HT:  T851 
FORM:  5.  50"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION.  T-L 
FREQUENCY: 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  57.  0  KSI 
ULT  STRENGTH: 

SPECIMEN  THK  0.  500" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:BL002 


AK  (MPA  -v/m) 


10' 


10  ’ 


10 


10 


10 


10' 


10' 


2 


^10' 


—^10’ 


—^10' 


^10 


—^10- 


10' 


10' 


,•6 


(D  f 


10  hr 


.3 


10 


10 


lO^t 


10  br 


,-7 


10 


10 


AK  (MPA  V?n) 

4  10  40  100 

- [  '  I  '  IM'I 

STRESS  RATIO  = 


J _ 1,  1 J  1 1 1 1 


■J.,  ,1  1  i  1 1  li 


^  .  4  10  40  100 

(D)  E  l  '  i  ’  I'I'I  — I  '  I  '  I'l'l — ^ 


.-2 


10 


10' 


10 


-4 


10 


■5 


STRESS  RATIO 


.-6 


10 


10 


10 


I  ■  I  ■  III. 


1  1  i 


4  10  40  100 

AK  (KSI  -s/m) 


Figure  7. 8. 3. 6 


7.8-65 


TABLE  7,8.3.? 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 8. 3, 7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R  T 


.  H.  H.  A. 


DELTA  K 
(KSI«IN««l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


R=+0.  10 


R»+0.  25 


R=+0.  50 


DELTA  K  B: 
MIN  C: 
D: 


DELTA  K  B: 
MAX  C: 


3.  20 

.  050 

2.  03 

007 

1.  79 

045 

2.  00 

.  0664 

2.  50 

0341 

.  133 

3.  00 

0986 

.  230 

3.  50 

.  0646 

206 

.  365 

4.  00 

.  105 

353 

.  553 

5.  00 

.  287 

751 

1.  17 

6.  00 

.  698 

1 

29 

2.  33 

7.  00 

1.  43 

1 

99 

4.  49 

8.  00 

2.  48 

2 

95 

8.  47 

9.  00 

3.  73 

4 

27 

15.  7 

10.  00 

5.  16 

6 

15 

28  8 

13.  00 

12.  1 

18 

5 

16.  00 

31.  1 

58 

3 

16.  24 

33.  8 

17.  43 

102. 

12.  09 

98.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


35.  59 


22.  28 


17.  25 


PREDICTION  O.  5-0.  8 
RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 
(NP/NA)  >2  0 


7.8-66 


CONDITION/HT:  1651 
FORM;  5.  50"TH  PLATE 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  6.  00-  33.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  63.  2-  67.  2  KSI 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  500" 

SPECIMEN  WIDTH:  4.000-  6.000" 

REFERENCES:BL002 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  -i-0.  50 


4  10  40  100 

AK  (KSI  v/m) 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  I'M! - 1  MM 

STRESS  RATIO  =  +0.  25 


4  10  40 


4  10  40 

AK  (KSI  -v/in) 


Figure  7. 8. 3. 7 


7.8-67 


TABLE  7.8, 3.8 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.8, 3.8  INDICATING  EFFECT 


DELTA  K 
(KSI*IN**l/2) 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R.  T.  .  H.  H.  A 


R=+0.  10 


DA/DN  IN.  /CYCLE) 


R=+0.  50 


DELTA  K  B 
MIN  C 
D 


4.  28 
2.  71 


.  133 


0917 


3.  00 

150 

3.  50 

302 

4.  00 

527 

5.  00 

239 

1. 

22 

6.  00 

567 

2. 

27 

7.  00 

1. 

19 

3. 

73 

8.  00 

2. 

18 

5. 

87 

9.  00 

3. 

60 

9. 

23 

10.  00 

5. 

53 

15. 

4 

13.  00 

15. 

0 

16.  00 

32. 

0 

20.  00 

92. 

9 

DELTA  K  B: 


23.  19 
12.  38 


82.  1 


ROOT  MEAN  SQUARE 
PERCENT  ERRC« 


17.  19 


10.  35 


PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.8-68 


CONDITION/HT:  T851 
FORM:  5.50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY:  1.  00 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  61.0  KSI 
ULT  STRENGTH  60.  0  KSI 
SPECIMEN  THK  0.  750-  0.  751 " 

SPECIMEN  WIDTH:  5.000" 
REFERENCES  GD003 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  I  I  '  MI'I 

STRESS  RATIO  = 


10  ° 

vs/ 

10  ' 

10 

10  ^ 

10 

10  ^ 

10 

lO"* 

10 

10'^ 

io' 

10® 

Iff 

4  10  40  100 

AK  (KSI  v/m) 


AK  (MPA  v/m) 

4  10  40 

I'I'I  'V] - 1  '  I  '  ! 

STRESS  RATIO  -  +0.  50 


1  4  10  40 

=  I  '  I '  I'I'I — 

“  STRESS  RATIO  = 


4  10  40 

AK  (KSI  v/m) 


Figure  7.8. 3.8 

7.8-69 


TABLE  7.8, 3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 8, 3. 9  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2134 

CONDITION:  T851 
ENVIRONMENT;  R.  T.  .  S.  T.  W. 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

<KSI*IN**l/2) 

A 

B 

C 

R=+0.  10 

R»+0.  30 

R=+0.  50 

A;  4.  18 

.  240 

DELTA  KB:  3.  55 

.  214 

MIN  C:  2.  71 

.  157 

D; 

3.  00 

.  184 

3.  50 

.  278 

4.  00 

.  312 

.  443 

5.  00 

.  372 

.  595 

1.  08 

6.  00 

.  687 

1.  39 

2.  32 

7.  00 

1.  66 

2.  98 

4.  41 

8.  00 

3.  47 

4.  94 

7.  62 

9.  00 

5.  55 

7.  18 

12.  2 

10.  00 

7.  71 

9.  97 

18.  5 

13.  00 

16.  2 

29.  2 

16.  00 

38.  8 

A;  19.  20 

140. 

DELTA  KB:  15.  42 

75.  8 

MAX  C:  12.  15 

80.  0 

D; 

ROOT  MEAN  SQUARE 

22.  48 

12.  07 

12.  52 

PERCENT  ERROR 


LIFE  0.  0-0  S 
PREDICTION  0.  5-0.  8 
RATIO  0.  8-1  25 

SUMMARY  1.25-2.0  2  2  2 

(NP/NA)  >2.  0 


7.8-70 


CONDITION/HT:  T851 
FORM:  5.5B"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREOUENCY:  1. 00 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  Bl.  9  KSI 
ULT.  STRENGTH:  69.  0  KSI 
SPECIMEN  THK:  0.  748-  0.  752’* 

SPECIMEN  WIDTH:  5.  000" 
REFERENCES:CD003 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  v/m) 

4  10  40 


STRESS  RATIO  =  1-0,  10 


STRESS  RATIO  -  ^-0.  30 


4  10  40  100 


STRESS  RATIO  =  ^0.  50 


4  10  40  100 

AK  (KSI  v/ln) 


4  10  40 


4  10  40 

AK  (KSI  v/m) 


Figure  7. 8. 3. 9 


7.8-71 


a 


TABLE  7,8.3,10 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.8.3.10  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT:  R.  T. 


2124 


.  S.  T.  W. 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  10 

R=+0.  30 

R=+0.  50 

A 

4.  52 

.  285 

DELTA  K 

B 

3  72 

392 

MIN 

C 

2.  b,l 

.  198 

D 

3.  00 

217 

3.  50 

.  336 

4.  00 

.  480 

.  568 

5.  00 

.  444 

.  949 

1.  35 

6.  00 

.  962 

1.  76 

2.  60 

7.  00 

1.  81 

3.  07 

4.  48 

8  00 

3.  10 

5.  10 

7.  21 

9.  00 

4.  96 

8.  10 

11.  4 

10.  00 

7.  59 

12.  4 

19.  4 

13.  00 

22.  3 

36.  8 

229. 

16.  00 

55.  1 

20.  00 

156. 

A 

24.  53 

443. 

DELTA  K 

B 

14.  61 

60.  5 

MAX 

C 

13.  21 

310. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 . 25-2.  0 
(NP/NA)  >2.  0 


14.  59 


12.  20 


20.  50 


7.8-72 


CONDITION/HT:  T851 
FORM:  5.  50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  S-L 
FREOUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  59.  1  KSI 
ULT.  STRENGTH:  63.  1  KSI 
SPECIMEN  THK:  0.  495-  0.  501 " 

SPECIMEN  WIDTH:  3.  990-  4.  000' 

REFERENCES:GD003 


AK  (MPA  \/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  -s/ln) 


AK  (MPA  y/m) 

4  10  40 


STRESS  RATIO  =  +0.  30 


4  10  40 


4  10  40 

AK  (KSI  -s/in) 


Figure  7.8.3.10 


7.8-73 
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MEAN  PLANE  'STRAIN  ERACTURE  TOUGHNESS  DATA  OE 
aluminum  ali  nv  a2)A  at  room  temperature 


—PRODUCT—  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2,9*  KdC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENOTH  WIDTH  THICK  DESIGN  LENGTH  I K ( 1C ) /TVS ) **2  K(1C>  MEAN  DEV  DATE  REFER 

(IN)  (F)  (KSI)  (IN)  (IN)  (IN)  (IN)  (KSI*SORT  IN) 


-  PROUUCT  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2.  9«  KIlC)  STAN 

rriMDITIOM  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  I K  <  I C  )  /  T  YS )  ••2  K(IC)  MEAN  DEV  DATE  REFER 


FATIGUE  CRACK  ORQUTH  RATE  AT  DEFINED  LEVELS  OF  THE  STRESS- INTENSITY  FACTOR 


FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  THE  STRESS- INTENSITY  FACTOR 


FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  THE  STRESS-INTEN8ITV  FACTOR 


— PRODUCT—  TE3T  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2.3*  K<IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENOTH  WIDTH  THICK  DESIGN  LENGTH  < K < I C ) /T YS ) **2  K(IC>  MEAN  DEV  DATE  REFER 
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7.10-21 


ALUMINUM  2319  K(C> 


7.10-22 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  DR  STD 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


CRACK  LENCTH  GROSS  STRESS 

--PRODUCT —  TEST  SPEC  YIELD  - SPECIMEN - - -  K(AFP»  STAN  K(C)  STAN 

CONDITION  FORM  THICK  TEMP  OR  STR  WIDTH  THICK  INIT  FINAL  ONSET  MAX  K(APP)  MEAN  DEV  K<C)  MEAN  DEV  DATE  REFER 

(IN)  (F>  (KSI)  (IN)  (IN)  (IN)  (IN)  (KSI)  (K5I)  (KSKSORT  IN)  (KSIxSORT  IN) 

W  a  2A(0>  2A(F)  S(0)  S(MAX) 


»NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 


CRACK  LENOTH  GROSS  STRESS 

PRODUCT--  TEST  SPEC  YIELD  - SPECIMEN -  K(APP)  STAN  K(C)  STAN 

IRM  THICK  TEMP  OR  STR  WIDTH  THICK  INIT  FINAL  ONSET  MAX  K(APP)  MEAN  DEV  K(C)  MEAN  DEV  DATE  REFER 
(IN)  (F)  (KSI>  (IN)  (IN)  (IN)  (IN)  (KSI )  (KBI >  (K8I«6QRT  IN)  (K6I«60RT  IN) 

U  B  2A(0)  2A(F)  8(0)  8(MAX) 
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TABLE  7.10.3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  ^ INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T851 
ENVIRONMENT;  R  T 

2219 

. LAB  AIR 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=+0.  30 

R=+0.  50 

A:  4.  29 

.  417 

DELTA  KB:  614 

2.  02 

MIN  C: 

D: 

5.  00 

741 

6.  00 

1  38 

7.  00 

2  23 

2.  81 

8  00 

3.  34 

4.  10 

9.  00 

4.  76 

6.  05 

10.  00 

6  55 

9.  15 

13.  00 

15.  2 

36  8 

16.  00 

32.  5 

A:  19.  30 

71.  4 

DELTA  KB.  15.  80 

161. 

MAX  C: 

D 

ROOT  MEAN  SQUARE 

9.  32 

21.  19 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  0.  8-1.  25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.0 


7.10-28 


CONDITION/HT:  T851 
FORM: 

SPECIMEN  TYPE:  CT 
ORIENTATION: 

FREOUENCY:  30.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  ^/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  2.  000' 
REFERENCES:UD010 


AK  (MPA  v/m) 

4  10  40 

I  '  I  '  I'l'l - 1  '  I  'T 

STRESS  RATIO  =  +0.  50 


4  10  40 


4  10  40 

AK  (KSI  v/Tn) 


Figure  ^.10.1, 

7. 10- ’9 


TABLE  7.10.3.2 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 2INDICATING  EFFECT 

OF  STRESS  RATIO 


MATER  I AL ;  ALUM I NUM 
CONDITION;  T851 
ENVIRONMENT;  R.  T. 

2219 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

ABC 

O 

O 

1 

II 

(E 

A;  5.  84 

.  966 

DELTA  K  B; 

MIN  C; 

D; 

6.  00 

1.  06 

7.  00 

1.  71 

8.  00 

2.  44 

9.  00 

3.  23 

10.  00 

4.  09 

13.  00 

7.  45 

16.  00 

13.  1 

20.  00 

28.  F 

A;  20.  70 

32.  9 

DELTA  K  B; 

MAX  C; 

D; 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.  25-2.  O 
(NP/NA)  >2.  O 


7.10-30 


CONDITION/HT: 

FORM: 

SPECIMEN  TYPE: 
ORIENTATION: 
FREQUENCY: 
ENVIRONMENT: 


T851 

CCP 

5.  00  HZ 
R.  T.  .  LAB  AIR 


YIELD  STRENGTH: 

ULT  STRENGTH: 

SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  3.000" 
REFERENCES:UD010 


AK  (MPA  v/m) 

4  10  40  100 


i  gure 


-5 


® 

10  ‘ 

10' 
10 ' 

10 

io' 

10'' 

io' 
® 
10  ‘ 

10' 

io' 

10' 


AK  (MPA  -v/m) 

4  10  40  100 


.-7 


10 


10 


— 

1  1  1  '  1 

TT 

— r 

- 

— 

STRESS  RATIO  = 

- 

— 

— 

-r: 

: 

— 

~ . 1  1  1.1  l.li 

■■I 

-z: 

1 

4 

10 

T"  '"T  I  'r 

Try 

— 

STRESS  RATIO  = 

— 

— 

— 

— 

— 

1  1  1  ■  l.ii 

_ 1 

■ 

-z: 

1 

4 

10 

40 

AK  (KSI  \/m) 


7.10,3.2 


7.10-31 


CONDITION/HT:  T851 
FORM: 

SPECIMEN  TYPE:  CT 
ORIENTATION 
STRESS  RATIO:  +0.  10 
FREQUENCY:  5.  00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  2.000' 
REFERENCES:UD010 


ALUM. 

ALLOY 


2219 


TABLE  7.10.3.4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3.4  INDICATING  EFFECT 


OF  FREQUENCY 


MATERIAL: 

ALUMINUM 

2219 

CONDITION 

T851 

ENVIRONMENT:  R.  T. 

. LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

F(HZ)=  0.10  F(H2)=  5.00 

A 

5.  00 

2.  04 

DELTA  K  B 

2.  45 

.  Ill 

MIN  C 

D 

2.  50 

.  122 

3.  00 

.  245 

3.  50 

.  429 

4.  00 

.  762 

5.  00 

3.  08 

6.  00 

7.  93 

7.  00 

50.  4 

A 

7.  01 

51.  9 

DELTA  K  B 

5.  01 

3.  13 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

22.21  11.84 

PERCENT 

ERROR 

LIFE  O.  0-0  5 

PREDICTION  O.  5-0.  8 
RATIO  0.  8-1  25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 


CONDITION/HT;  T851 
FORM: 

SPECIMEN  TYPE;  CT 
ORIENTATION: 

STRESS  RATIO:  -*-0.  80 
ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH; 

ULT.  STRENGTH; 

SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH;  2.  000' 
REFERENCES:UD010 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I  '  ['Ml - 1  MM  'I'l 

FREQUENCY  (Hz)  =  0.  10 


AK  (MPA  y/rn) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/ln) 


4  10 


4  10 

AK  (KSI  >/Tn) 


Figure  7.10.3.4 


7.10-35 


TABLE  7.10.3.5 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 10.  3 . 5  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2219 

CONDITION:  T851 
ENVIRONMENT:  R.  T.  .LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

0 

R=-l.  00 

R=-0.  30 

R=-0.  10 

R=+0.  00 

A.  6.  61 

2.  98 

DELTA  KB.  6.  34 

1.  80 

MIN  C.  6.  17 

1.  23 

D:  6.  25 

.  791 

7.  00 

2.  86 

2.  37 

2.  07 

1.  25 

8.  00 

3.  30 

3.  50 

3.  36 

2.  05 

9.  00 

4.  61 

4.  99 

4.  94 

3.  08 

10.  00 

6.  81 

6.  88 

6.  79 

4.  33 

13.  00 

17.  7 

15.  2 

13.  9 

9.  59 

16.  00 

27.  6 

24.  0 

17.  6 

20.  00 

52.  5 

44.  9 

34.  6 

25.  00 

107. 

93,  6 

30.  00 

214. 

193. 

35.  00 

428. 

401. 

40.  00 

865. 

837. 

50.  00 

3618. 

3707. 

60.  00 

16519. 

A:  14.  09 

21.  3 

DELTA  K  B:  59.68 

14767 

MAX  C.  63.72 

28766. 

D:  23.  46 

58.  2 

ROOT  MEAN  SQUARE 

18.  45 

38.  38 

20.  98 

4.  31 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  1  2  3  1 

SUMMARY  1.25-2  0 

<NP/NA)  -■>2.  0  1 


7.10-36 


CONDITION/HT:  T851 
FORM:  0.  25  "TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  46.0  KSI 
ULT.  STRENGTH:  62.  0  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:RI003 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  vAn) 


AK  (MPA  vAti) 

4  10  40 

I'M  I'I'I - 1  '  I  '  ! 

STRESS  RATIO  =  -0.  30 


4  10  40 


STRESS  RATIO  =  +0.  00 


Figure 


4  10  40 

AK  (KSI  v/Tn) 


TABLE  7.10.3.6 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 6  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

aluminum 

2219 

CONDITION: 

T851 

ENVIRONMENT.  R  T. 

,  LAB  AIR 

DELT/S 

K 

DA/DN  < 10**-6 

IN. /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=+0.  01 

R=+0.  20 

R=+0.  30 

R=+0.  70 

A: 

15.  91 

24.  3 

DELTA  K  B: 

14.  07 

25.  9 

.  332 

MIN  C: 

D: 

3.  99 

4.  65 

.  977 

4.  00 

.  334 

1.  39 

5.  00 

.  698 

6.  00 

1.  33 

2.  59 

7.  00 

2  32 

3.  94 

8.  00 

3  73 

6.  02 

9.  00 

5.  56 

10.  1 

10  00 

7  86 

17.  8 

13.  00 

18.  2 

60.  1 

16,  00 

24  7 

42.  1 

35.  5 

144. 

20.  00 

46  2 

90.  9 

76.  3 

1174. 

25  00 

95.  0 

196 

179. 

30.  00 

185. 

392 

392 

35.  00 

344. 

771. 

824 

40.  00 

614. 

1523. 

50.  00 

1788 

A 

50.  85 

1949. 

DELTA  K  B 

44.  27 

2745 

890 

MAX  C 

35.  53 

1827 

D 

20.  24 

ROOT  MEAN 
PERCENT 

SQUARE 

ERROR 

9.  45 

9  18 

16.  06 

24  37 

LIFE  0.  0-0,  5 

PREDICTION  O.  5-0.  8 

RATIO  0.  8-1  25  3  1 

SUMMARY  1  25-2  0 
<NP/NA)  >2  0 


7.10-38 


CONDITION/HT;  T851 
FORM:  0.25"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T. .  LAB  AIR 


YIELD  STRENGTH:  46.  0  KSI 
ULT  STRENGTH:  62.  0  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:RI003 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  v/m) 

4  10  40 


4  10  40  100 


STRESS  RATIO  =  +0.  30 


4  10  40  100 

AK  (KSI  v/Tn) 


4  10  40 


Fi Ru  re  7.10.1.6 


4  10  40 

AK  (KSI  v/m) 


7.10-  19 


TABLE  7.10.3.7 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3. 7  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

2219 

CONDITION 

T851 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSl*IN**l/2) 

A  B  C  D 

e=  r.  t. 

LAB  AIR 

A 

14.  80 

15.  1 

DELTA  K  B 

MIN  C 

D 

16.  00 

20.  5 

20.  00 

44.  5 

25.  00 

89.  9 

30.  00 

163. 

35.  00 

287. 

40.  00 

505. 

50.  00 

1622. 

A 

52.  25 

2126. 

DELTA  K  B 

MAX  C 

D 

ROOT  mean 

SQUARE 

10.  58 

percent  error 

LIFE  0.  0-0.  5 

PREDICTION  O.  5-0  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2. O 


7.10-40 


CONDITION/HT:  T851 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION  L-T 
STRESS  RATIO;  -^0.01 
FREQUENCY:  3.  00  HZ 


YIELD  STRENGTH:  46.0  KSI 
ULT.  STRENGTH:  62.  0  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:RI003 


ALUM. 

ALLOY 


2219 


AK  (MPA  v/m) 

4  10  40  100 


AK  (KSI  v^t 


® 


AK  (MPA  y/m) 

4  10  40  100 

t  I  '  j '  I’m — I  '  I  'i'i'i — 

_  ENVIFIoNMENT: 


■2 


10 


10' 


10 


10 


10 


10 


,-7 


10' 

® 


,-8 


J  llllll. 


I  I  1  ■  ll 


-H  10 


10 


u 


—i  10 


3  C 


-J  10'' 


10' 


10 


1  4  10  40  100 

ETT-'TTTn - 1  '  I 

ENVIRONMENT: 


10 


10' 


10 


10 


10 


10 


10 


-5 


-^10' 


1  .1  Hill 


1  I  1  1  1  IL 


10 


-zj  10  "  oj 

^4 


z 

■o 


— ^  10' 


10 


10 


!■  iKurt- 


4  10  40  100 

AK  (KSI 


7  .  IM-  i.  7 


TABLE  7.10.3.8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  ®  INDICATING  EFFECT 

OF  STRESS  RATIO 


DELTA  K 

DA/DN  <10*«-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

R*-0.  10 

R=+0.  05 

R*+0.  10 

A 

25.  44 

90.  5 

DELTA 

K 

B 

8.  91 

3.  55 

MIN 

C 

16.  46 

18.  8 

D 

9.  00 

3.  67 

10.  00 

5.  14 

13.  00 

11.5 

16.  00 

22.  1 

20.  00 

48.  3 

44.  9 

25.  00 

120. 

81.  0 

30.  00 

230. 

185. 

A 

33.  66 

620. 

DELTA 

K 

B 

30.  18 

184. 

MAX 

C 

28.  06 

212. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


23.  46 


21.  47 


27.  02 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 


7.10-42 


CONDITION/HT:  185 1 
FORM:  B.B3"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  1.  00-  20.  00  HZ 

ENVIRONMENT:  R.  T. .  LAB  AIR 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  I'I'I 

STRESS  RATIO  =  +0.  10 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  54.  7  KSI 
ULT.  STRENGTH:  66.  9  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH.  2.  500" 
REFERENCES:88468 


10° 

(D 

10 

10  ’ 

10 

10  ^ 

16' 

10  ^ 

10 

10“ 

10 

10'^ 

10' 

10® 

10' 

10° 

® 

10‘ 

10’ 

10' 

10  ^ 

10' 

10’^ 

10' 

10'^ 

■( 

10 

10® 

10' 

10® 

10* 

AK  (MPA  v/m) 

4  10  40  100 


STRESS  RATIO  =  +0.  05 


4  10  40 

'T ' '  "T I '  I'l — r~nr 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 


Figure  7.10-3.8 
7.10-43 


10'^  ^ 


10'^  § 


z 

^  -O 
10'^  m 

■D 


10'^  ^ 


z 

10*  « 


TABLE  7.10t3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  7.10.3.9  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION;  T851 
ENVIRONMENT:  R.  T. 

2219 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

u 

1 

o 

o 

R=+0.  04 

R=+0.  05 

R=>0.  30 

A;  7.  34 

1.  68 

DELTA  KB:  7.  42 

.  41 

MIN  C:  8.  55 

.  79 

D: 

8.  00 

2.  50 

1.  01 

9.  00 

4.  04 

2.  57 

1.  18 

10.  00 

5.  92 

4.  24 

2.  46 

13.  00 

13.  6 

9.  40 

16.  00 

25.  2 

19.  1 

20.  00 

52.  3 

33.  9 

25.  00 

57.  6 

30.  00 

95.  9 

A:  24.  44 

116. 

DELTA  K  B:  11.28 

7.  87 

MAX  C :  33.  48 

140. 

D. 

ROOT  MEAN  SQUARE 

16.  15 

12.  09 

29.  69 

0.  00 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMHARY 

(NP/NA) 


O.  0-0.  5 
0.  5-0.  e 
O.  B-1.  25 
1.  25-2.  0 
>2.  0 


7.10-44 


CONDITION/HT;  185 1 
FORM;  0.  63"TH  PLATE 
SPECIMEN  TYPE:  CCP 
ORIENTATION;  L-T 
FREQUENCY:  1.  00-  20.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I  n'ln'i — I  '  'I '  fTTi  ■ 

STRESS  RATIO*  +0.05 


4  10  40  100 

AK  (KSI  y/ln) 


10° 

(D 

10' 

10  ’ 

10'^ 

10 

10'^ 

10' 

10'^ 

10' 

10' 

10® 

10' 

10'® 

10' 

10° 

® 

10' 

10’ 

10‘* 

Iff 

10-^ 

10 

10 

10'^ 

10' 

10® 

Iff 

10® 

10 

YIELD  STRENGTH;  54.  7  KSI 
ULT.  STRENGTH:  66.  9  KSI 
SPECIMEN  THK;  0.  250-  0.  251 " 

SPECIMEN  WIDTH;  6.005-  6.070" 

REFERENCES;08468 


AK  (MPA  >/m) 

4  10  40 


STRESS  RATIO  =  +0.  04 


4  10  40 

I  '  I  '  I'I'I - 1  '  1  '  I 

STRESS  RATIO  =  +0.  30 


4  10  40  100 

AK  (KSI  VTn) 


10'^  -JT 


,0=1 

z 

.  "D 

10  re 

T3 


10'^  z 


z 

^  -O 

10'^  re 
■o 


Figure  7.10.3.9 
7.10-45 


TABLE  7.10.3.11 


MATERIAL:  ALUMINUM 
CONDITION:  T8S1 
ENVIROhMENT:  R.  T. 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10.  3. IIINDICATING  EFFECT 

OF  STRESS  RATIO 

UMINUM  2219 


LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=+0.  40 

R-+0.  50 

R=+0.  60 

R«+0.  70 

A:  13.  87 

28.  6 

DELTA  KB:  8.  00 

4.  62 

MIN  C:  7.  23 

4.  35 

D:  6.  44 

3.  55 

7.  00 

3.  79 

8.  00 

4.  62 

6.  09 

6.  31 

9.  00 

6.  15 

8.  72 

11.  6 

10.  00 

10.  1 

12.  2 

13.  00 

36.  9 

A:  15.45 

44.  3 

>•  -  & 

DELTA  KB:  10.  28 

10.  6 

MAX  C;  14.  98 

91.  8 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2. O 


17.  15 


10.  21 


24.  18 


7.10-48 


13.  13 


CONDITION/HT:  1851 
FORM:  0.  63"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.00-  20.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH;  54.  7  KSI 
ULT.  STRENGTH:  66.  9  KSI 
SPECIMEN  THK;  0.  250-  0.  251 " 

SPECIMEN  WIDTH:  6.  005-  6.  070" 

REFERENCES:88468 


AK  (MPA  >/m) 

4  10  40  100 


AK  (MPA  ^/m) 

4  10  40 


4  10  40  100 

I  ’  TTi'n — r"'  I '  r'i'i  ■ 

STRESS  RATIO  =  +0.  60 


10° 

(D 

10" 

10’ 

10'^ 

10' 

10-^ 

10' 

10' 

10“* 

10® 

10* 

10'' 

10® 

10-' 

4  10  40 

■  I  '  I  '  I'I'I - 1  MM 

STRESS  RATIO  =  -^0.  70 


4  10  40  100 

AK  (KSI  >/m) 


4  10  40 

AK  (KSI  v/m) 


Figure  7.10.3.’l 


7.10t49 


TABLE  7.10.3.12 


fat I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10.3. 12INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  TB51 
ENVIRONTCNT:  R.  T. 

2219 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN*«l/2) 

A 

B  C 

D 

R— 0.  50 

R»+0.  00 

A.  5.  96 

1.  53 

DELTA  K  B:  5.  21 

.  360 

MIN  C; 

D: 

6.  00 

1.  59 

1.  22 

7.  00 

3.  08 

2.  67 

8.  00 

4.  48 

4.  19 

9.  00 

5.  71 

6.  02 

10.  00 

6.  89 

8.  25 

13.  00 

12.  6 

17.  5 

16.  00 

30.  8 

20.  00 

54.  8 

A:  15.  70 

28.  1 

delta  KB:  20.  85 

60.  8 

MAX  C: 

0: 

ROOT  MEAN  SQUARE 

19,  95 

9.  86 

PERCENT  ERROR 

LIFE  O.  0-0.  S 

PREDICTION  O.  5-0.  B  I 

RATIO  0.8-1.25  3  6 

SUMHARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT:  T851 
FORM:  1.  38"TH  PLATE 

SPECIMEN  TYPE;  CCP 
/V  ORIENTATION;  L-T 

FREQUENCY:  5.  20  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

-|-T-p  rnn — i  ">  ttit  ' 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH;  50.6  KSI 
ULT.  STRENGTH;  66.  4  KSI 
SPECIMEN  THK:  0.  748-  0.  752 ’• 

SPECIMEN  WIDTH:  2.  997-  3.  003” 

REFERENCES;86213 


AK  (MPA  v/m) 

4  10  40 


10° 

(D 

10’ 

10' 

10'^ 

10' 

10'^ 

i6‘ 

10"' 

10' 

10® 

10* 

10'® 

10'' 

10° 

io‘ 

® 

10’ 

10‘ 

10'^ 

10' 

10-^ 

10 ' 

lO"* 

lo' 

10® 

io' 

10® 

10" 

io' 

1  4  10  40  100 

E  ri'i'i — r'Tpm'r 

“  STRESS  RATIO  = 


Figure  7.10.3.12 
7.10-51 


4  10  40  100 

AK  (KSI  \/m) 


ALUM. 

ALLDY 


2 
.  "D 

10"''  ra 
■D 


10'^ 


2 
^  n 

10  ro 
■D 


TABLE  7.10.3.13 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3. 13indICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T8S1 
ENVIRONMENT;  R  T 


2219 


L.  H.  A. 


CONDITION/HT:  T851 
FORM:  1.  75"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T. ,  L.  H.  A. 


YIELD  STRENGTH:  48.  0-  49.  6  KSI 

ULT.  STRENGTH:  65.  9-  66.  2  KSI 

SPECIMEN  THK:  0.993-  1.000" 

SPECIMEN  WIDTH:  6.  010-  7.  400" 

REFERENCES:85837 


ALUM. 

ALLOY 


2219 


AK  {MPA  -v/m) 

4  10  40  100 


4  10  40  100 

"r^THTFi — r 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 


AK  (MPA  y/m) 

4  10  40 


10° 

(D 

10’ 

10 

10'^ 

10" 

10'^ 

10 

10'' 

10 

10'^ 

io' 

10° 

10‘ 

10° 

10‘ 

® 

10’ 

10 

10'^ 

10 

10-^ 

10' 

10“ 

10' 

10° 

io' 

10° 

10 

10' 

=  1  n  fTi'i — i-'TT 
~  STRESS  RATIO  =  +0.  30 

- 

: 

— 

j 

:  / 

: 

1  4  10  40 

T'  Pi'i — r~n^ 

“  STRESS  RATIO  = 


4  10  40 

AK  (KSI  -s/tt;) 


Figure  7. 10. 3. ’3 
7.10-53 


10'^  ^ 


lO"*  I 

■D 


10'^  ^ 


10"*  1 
X5 


TABLE  7.10.3.14 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10*  3. 14indICATING  EFFECT 

OF  STRESS  RATIO 


UHINUH  2219 


MATERIAL;  ALUMINUM  2 

CONDITION:  T851 
ENVIRONMENT;  R.  T.  .  LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


6.  98 


A 

R=+0.  08 
1.  33 


DA/DN  IN.  /CYCLE) 

B  C 


DELTA  K  B 
MAX  C 
D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


6.  99 


7.10-54 


CONDITION/HT;  185 1 
FORM:  1.75"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  H2 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH.  50.0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK.  0.  995" 
SPECIMEN  WIDTH:  2.  000" 
REFERENCES85837 


[ 

[ 


AK  (MPA  y/m) 

4  10  40  100 


10’ 


10 


-3 


10 


,-5 


1-6 


10 


10' 


10’ 


10 


10 


•2 


1-4 


10 


10^ 


10 


1-6 


AK  (KSI  >/Tn) 


AK  (MPA  y/m) 


I - 1 — L-LLliJil _ 1  I  I  I  Hill 

1  4  10  40  100 

AK  (KSI  -s/m) 


Figure  7,10.3.14 
7.10-55 


TABLE  7.10.3.15 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10.3. 15INDICATINO  EFFECT 


7.10-57 


TABLE  7.10.3.16 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. laNDICATINC  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  2219 

CONDITION:  T851 


DELTA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


6.  84 

A 

E*  R.  T. 
L.  H.  A. 

.  622 

7.  00 

.  708 

8.  00 

1.  40 

9.  00 

2.  34 

10.  00 

3.  52 

13.  00 

8.  20 

16.  00 

14.  5 

20.  00 

26.  5 

25.  00 

51.  9 

30.  00 

100. 

35.  00 

197. 

40.  00 

393. 

48.  41 

1306. 

DA/DN  IN.  /CYCLE) 

B  C 


ROOT  MEAN  SQUARE  11.38 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  2 

SUMMARY  1.  25-2.  O 
(NP/NA)  >2. 0 


7.10-58 


CONDITION/HT;  T851 
FORM:  1.  75"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -*0.  08 
FREOUENCY:  6.  00  HZ 


YIELD  STRENGTH:  50.0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK:  0.  250-  0.  500" 

SPECIMEN  WIDTH:  5.  990-  6.  000" 

REFERENCESS8579 


ALUM. 

ALLOY 


2219 


CONDITION/HT:  T851 
FORM:  1.75"TH  PLATE 

SPECIMEN  TYPE:  CT 
■-•v  ORIENTATION  L-T 

STRESS  RATIO:  ♦B.  08 
FREOUENCY:  6.00  HZ 


AK  (MPA  V7n) 

4  10  40  100 


E^VI^O^MENT: 


265“  F. 


4  10  40  100 

T'  ni'Pl - r  '  I  'lff'l 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK:  0.990" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:98579 


AK  (MPA  v/m) 
I  10  4 


10° 

vs/ 

10' 

10’ 

10’ 

10'^ 

io' 

10'^ 

10' 

lO"* 

io‘ 

10'^ 

10' 

10® 

10- 

10° 

® 

10' 

10"’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'^ 

io‘ 

10® 

10' 

10'® 

10  ‘ 

4  10 

I  M'l'l'l — 

ENVIRONMENT: 


4  10 

I  '  I  '  I'I'I - 

ENVIRONMENT: 


Figure  7,10.3.17 


4  10 

AK  (KSI  >/Tn) 


•‘•j.  •  -*•  «'» 


ALUM. 

ALLOY 


7.10-61 


TABLE  7.10.3.18 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. ISindiCATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALWIINUM 
CONDITION:  T851 


DELTA  K 

DA/DN  <10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E-  R.  T. 

E=+  150F 

L.  H.  A. 

S.  T.  W. 

S.  T.  W. 

A 

6.  23 

1.  37 

DELTA 

K 

B 

4.  99 

.  599 

MIN 

C 

A.  17 

2.  57 

D 

5.  00 

.  605 

6.  00 

1.  41 

7.  00 

2.  57 

2.  52 

3.  76 

8.  00 

4.  43 

4.  08 

6.  90 

9.  00 

6.  40 

11.  5 

10.  00 

8.  48 

15.  3 

13.  00 

17.  7 

18.  8 

A 

15.  42 

35.  6 

DELTA 

K 

B 

8.  98 

6.  46 

MAX 

C 

14.  97 

32.  2 

ROOT  MEAN  SQUARE 

11.  91 

7.  75 

12.  49 

PERCENT  ERROR 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.10-62 


CONDITION/HT:  T851 
FORM:  1.75"TH  PLATE 

SPECIMEN  TYPE:  CT 

•;  a'  orientation  L-T 

^  “*  *  STRESS  RATIO:  ■*■0.  08 

I  FREQUENCY:  1.00  HZ 


AK  (MPA  -v/rn) 

4  10  40  100 


^V^R^NMENT: 


R.  t.  . 


4  10  40  100 

AK  (KSI  -v/m) 


YIELD  STRENGTH:  49.6  KSI 
ULT,  STRENGTH:  66.  2  KSI 
SPECIMEN  THK;  0.992-  0.  998‘ 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES85037 


AK  (MPA  v/m) 
4  10  4 


4  10  40  100 

"T  'lTri'l - 1  '  J  '  J  'i'l  -h 

E^ipC^MENT:  150"  F.  _ 


10° 

(D 

10^ 

10’ 

10° 

10'^ 

10'* 

10'^ 

10‘® 

lO"* 

10‘® 

10® 

10’^ 

10'® 

10* 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10^ 

10'^ 

10* 

10’^ 

10® 

10'® 

10'^ 

10'® 

10* 

ENVIRONMENT:  R.  1 

S.  T.  W. 


4  10 

"T  '  I  '  I'I'I - 

ENVIRONMENT: 


Figure  7.10.3.18 
7.10-63 


4  10  4 

AK  (KSI  >/m) 


ALUM. 

ALLOY 


2219 


TABLE  7.10.3.19 


FATigUE  CRACK  OROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 19inDICATINO  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 

2219 

CONDITION:  T851 

DELTA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI#IN*#l/2) 

A 

B 

C 

D 

(K 

H 

111 

E=  R.  T. 

F.  C.  S. 

S.  C.  S. 

A:  6.  31 

1.  68 

DELTA 

K  B:  6.  13 

1.  62 

MIN 

C; 

D. 

7.  00 

2.  43 

2.  48 

8.  00 

3.  76 

3.  77 

9.  00 

5.  37 

5.  41 

10.  00 

7.  26 

7.  42 

13.  00 

14.  8 

15.  9 

16.  00 

26.  1 

28.  4 

20.  00 

50.  0 

25.  00 

104. 

30.  00 

210. 

A:  33.  42 

334. 

DELTA 

K  B:  18.  70 

43.  5 

MAX 

C: 

D: 

ROOT  MEAN  SQUARE 

12.  94 

4.  49 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
O.  5-0,  8 
0.  8-1.  25 
1.  25-2.  0 
>2.  O 


7.10-64 


CONDITION/HT:  105 1 
FORM:  1.  75"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREQUENCY:  1.  00  HZ 


AK  (MPA  y/m) 

4  10  40  100 

I  'I'l'I'l - 1  ''I'l'l'l 

ENVIRONMENT:  R.  T.  , 

F.  C.  S. 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH;  50.  0  KSI 
ULT.  STRENGTH.  66.  0  KSI 
SPECIMEN  THK;  0.990” 
SPECIMEN  WIDTH:  6.  010" 
REFERENCES:88579 


AK  (MPA  V^) 
4  10  4( 

■  I  'n  'Ti'i — 

ENVIRONMENT:  R.  T 

S.  C.  S. 


4  10 


Figure  7.10.3.19 


7.10-65 


4  10  4 

AK  (KSI  \/ln) 


10'“  m 


z 

10^  w 
■o 


TABLE  7.10.3.20 

fat I CUE  CRACK  OROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10.3.90INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T851 

2219 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

E«  R.  T. 

E»  R.  T. 

L.  H.  A. 

S.  T.  W. 

A:  A.  98 

1.  58 

DELTA  K  B:  13.  00 

11  8 

MIN  C; 

D; 

7.  00 

1.  60 

a.  00 

3.  03 

9.  00 

4.  89 

10.  00 

7.  10 

13.  00 

15.  5 

11  8 

16.  00 

26.  9 

22.  9 

20.  00 

55.  6 

25.  00 

115 

30.  00 

245. 

A:  18.  26 

38.  9 

DELTA  KB:  30.  86 

300. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

6.  74 

8.  86 

PERCENT  ERROR 

m 

LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

7.10-66 


•Ts  V 


u 


CONDITION/HT:  T851 
FORM:  1.  75"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  08 
FREQUENCY:  0.  10  HZ 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

1  '  T'l'Pi — I  T-jlTTril  - 
ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK:  0.994-  1.000" 

SPECIMEN  WIDTH:  6.000-  6.010' 

REFERENCESS8S79 


AK  (MPA  V?n) 
4  10  4( 


10° 

(D 

10 

10’ 

10'^ 

10' 

10'^ 

10 

10'' 

10 

10'^ 

10  ‘ 

10' 

10® 

10' 

10° 

® 

10 

10’ 

10'^ 

10' 

10'^ 

10 

10' 

lO'" 

10* 

10’® 

Iff 

10'° 

10 

ENVIRONMENT:  R.  T 
S.  T.  W. 


4  10 

-r- nrrn^i — 

ENVIRONMENT: 


Figure  7.10.3.70 


4  10  4 

AK  (KSI  -v/Tn) 


ALUM. 

ALLOY 


7.10-67 


TABLE  7. 10. 3.,'’! 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. lO.  3.  21  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  2219 

CONDITION;  TB51 


DELTA  K 
(KSI«IN*«l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


E=  R.  T. 
L.  H.  A. 


DELTA 

MIN 


A 
K  B 
C 
D 


DELTA  K 
MAX 


A 

B 

C 

D 


3.  09 


3.  50 

4.  00 

5.  00 
h.  00 

7.  00 

8.  00 

9.  00 

10.  00 

10.  70 


.  223 


.  256 
.  344 
.  723 

1.  49 

2.  76 
4.  49 
6.  41 

8.  15 

9.  05 


ROOT  MEAN  SQUARE  13.  61 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.  25-2.  0 
(NP/NA)  >2.  0 


7.10-68 


tk. 


CONDITION/HT;  T851 
FORM:  1.75"TH  PLATE 

SPECIMEN  TYPE:  CT 
••  ••  ORIENTATION  L-T 
'  STRESS  RATIO:  •+•0.  50 
FREQUENCY:  6.  00  HZ 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  100 

~r"n“rTTTTi — f  '■■Mr'i'i' 
ENVIRONMENT: 


4  10  40  100 

AK  (KSI  \/Tn) 


YIELD  STRENGTH:  49.  6  KSI 
ULT.  STRENGTH:  66.  2  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  6.000" 
REFERENCESa5837 


ALUM. 

ALLOY 


4  10 

I  M'lM'l — 
ENVIRONMENT: 


10° 

10' 

10’ 

10' 

10'^ 

io' 

-3 

10 

10' 

lO*' 

10 

10® 

10' 

10-® 

io' 

4  10 

1  '  I  '  I'I'I - 

ENVIRONMENT: 


4  10  - 

AK  (KSI  \/Tn) 


Figure  7.10-3.'’! 
7.10-69 


10'" 


10  ro 


10'^  ^ 


10"*  1 
X) 


TABLE  7.10.3.22 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10.3.22INDICATING  EFFECT 


OF  FREQUENCY 


MATERIAL: 

ALUMINUM 

2219 

CONDITION 

T851 

ENVIRONMENT:  R.  T 

.  L.  H.  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A  B  C  D 

F(HZ)=  A3.  30 

A 

3.  34 

.  0853 

DELTA  K  B 

MIN  C 

D 

3.  50 

.  0823 

4.  00 

.  119 

5.  00 

.  282 

6.  00 

.  600 

7.  00 

1.  17 

8.  00 

2.  08 

9.  00 

3.  30 

10.  00 

4.  67 

A 

11.  59 

6.  57 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

19.  22 

PERCENT  ERROR 

LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT:  T851 
FORM;  1.75"TH  PLATE 
SPECIMEN  TYPE;  CT 
ORIENTATION;  L-T 
STRESS  RATIO;  -4-0.  08 
ENVIRONMENT;  R.  T. .  L.  H.  A. 


YIELD  STRENGTH;  49.6  KSI 
ULT.  STRENGTH;  66.  2  KSI 
SPECIMEN  THK;  0.  993" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:05837 


TABLE 


7. 10. 3. ■’3 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10.3.2:^IMDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  TSSl 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI«IN««l/2) 

A 

B 

C 

E*  R.  T. 

E=+  265F 

E=  R.  T. 

L.  H.  A.  .  6HZ 

L.  H.  A.  >  6HZ 

S.  T.  W.  ,  IH 

A 

7.  12 

1.  40 

DELTA  K 

B 

6.  69 

1.  96 

MIN 

C 

4.  01 

.  246 

D 

5.  00 

1.  02 

6.  00 

2.  42 

7.  00 

2.  36 

4.  24 

8.  00 

2.  52 

3.  90 

6.  28 

9.  00 

3.  97 

5.  88 

8.  46 

10.  00 

5.  43 

8.  32 

10.  8 

13.  00 

9.  66 

19.  2 

19.  8 

16.  00 

15.  4 

38.  2 

35.  2 

20.  00 

33.  3 

88.  6 

81.  5 

25.  00 

121. 

244. 

268. 

30.  00 

616. 

A 

32.  50 

1536. 

DELTA  K 

B 

25.  72 

282. 

MAX 

C 

29.  24 

815. 

ROOT  MEAN  SQUARE 

11.  01 

9.  22 

23.  95 

PERCENT  ERROR 

iLiJ 


LIFE  0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

1 

1 

SUMMARY 

1.  25-2.  0 

<NP/NA) 

>2.  0 

7.10-72 

CONDITION/HT:  T851 
FORM;  1.  75”TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  08 

FREQUENCY: 


YIELD  STRENGTH:  48.0  KSI 
ULT.  STRENGTH:  85.  9-  56.  0  KSI 

SPECIMEN  THK:  0.995-  1.000" 

SPECIMEN  WIDTH;  6.  000-  6.  010' 

REFERENCES:80579,  85837 


AK  (MPA  >/r?7) 

4  10  40  100 


AK  (MPA  >/m) 

4  10  40  1 


ENVIRONMENT:  R.  t. , 
L.  H.  A.  ,  6HZ 


4  10  40  100 

I  '  I  '  I'l'l  '"T  'T'  ITPI  " 

ENVIRONMENT-  R.  T.  , 

S.  T.  W.  ,  IHZ 


10  40  100 

AK  (KSI  >/m) 


ENVIRONMENT:  +  265"  F 
L.  H.  a.  ,  6HZ 


4  10  40 


4  10  40 

AK  (KSI  >/(n) 


Figure  7.10.3.23 
7.10-73 


TABLE  7.10.3.24 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  ^.^^NDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  2219 

CONDITION:  T8S1 


DELTA  K 
(KSI«IN«*l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 

B 

E=  R.  T. 

E«  R.  T 

L.  H.  A. 

S.  T.  W. 

A 

5.  95 

1.  30 

DELTA 

K 

B 

A.  48 

1.  21 

MIN 

C 

D 

6.  00 

1.  35 

7.  00 

2.  51 

2.  02 

8.  00 

3.  98 

4.  25 

9.  00 

5.  72 

7.  20 

10.  00 

7.  74 

10.  6 

13.  00 

15.  8 

22.  1 

16.  00 

28.  5 

35.  1 

20.  00 

60.  3 

59  5 

25.  00 

155. 

119. 

30.  00 

411. 

A 

32.  68 

700. 

DELTA 

K 

B 

27.  75 

183. 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

32.  94 

13.  81 

'an 


PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  8-1.  25 
1.  25-2.  0 
>2  0 


CONDITION/HT;  T851 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ♦0.  08 
FREOUENCY:  6.00  HZ 


YIELD  STRENGTH:  49.6-  50.0  KSI 

ULT.  STRENGTH:  66.  2-  68.  0  KSI 

SPECIMEN  THK:  0.993-  1.000" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:88579.  85837 


AK  (MPA  -v/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  M  ’I'I'I 

ENVIRONMENT:  R.  T.  , 

L.  H.  A. 


4  10  40  100 

I  '  I  MM'I - 1  '  I'M 'IT 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -s/m) 


10° 

® 

10‘ 

10  ’ 

10'^ 

10 

10'^ 

io' 

lO"* 

10’ 

10‘^ 

io‘ 

10' 

10® 

10' 

10° 

® 

10  ‘ 

10’ 

10’^ 

10' 

10’^ 

io' 

10'^ 

10' 

10® 

10* 

io‘ 

10-® 

io' 

AK  (MPA  \/rT\) 
4  10  4( 

I  ’■j'l'T'i — i~n 

ENVmONMENT:  R.  T 
S.  T.  W. 


4  10  4i 

I  '  I '  I'I'I — 

ENVIRONMENT: 


Figure  7.10.3.24 
7.10-75 


4  10  4 

AK  (KSI  n/Th) 


i 


B: 


« • . 
•  •  • 


AV 

i 


TABLE  7.10.3.35 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3. 23NDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

2219 

CONDITION 

T851 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

0 

E=  R.  T. 

E«  R.  T. 

L.  H.  A. 

01  ST.  H20 

A 

5.  i>h 

.  982 

DELTA  K 

B 

6.  07 

1.  39 

MIN 

C 

0 

A.  00 

1.  19 

7.  00 

2.  05 

2.  51 

8.  00 

3.  35 

4.  06 

9.  00 

5.  18 

5.  93 

10.  00 

7.  60 

8.  09 

13.  00 

18.  0 

16.  4 

16.  00 

30.  8 

28.  6 

20.  00 

54.  0 

55.  7 

25.  00 

125. 

124. 

30.  00 

347. 

304. 

35.  00 

1218. 

1118. 

A 

35.  37 

1401. 

DELTA  K 

B 

36.  90 

2114. 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

16.  22 

10.  10 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  O 


7.10-76 


.V 


CONDITION/HT:  T851 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  08 
FREQUENCY.  1.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I '  I'l'i — I"  n  M'i'i 

ENVIRONMENT:  R-  T.  . 

L.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH:  68.  0  KSI 
SPECIMEN  THK:  0.990" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES;88579 


AK  (MPA  -v/m) 
4  10  4( 


ENVIRONMENT:  R.  T 
DIST.  H2tJ 


4  10 


4  10  i 

AK  (KSI  \/m) 


Figure  7.10.3.25 


7.10-77 


ALUM. 

ALLOY 


10'^ 


Z 
.  ■o 

10  ™ 
•D 


10'^ 


z 

.  XJ 
10  ro 
■D 


MATERIAL:  ALUMINUM 
CONDITION:  T851 


DELTA  K 
(HSI*IN**l/2) 


TABLE  7.10,3.26 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 26INDICATING  EFFECT 

OF  ENVIRONMENT 


UMINUM  2219 


DA/DN  IN.  /CYCLE) 

B  C 


DELTA  K  B 
MIN  C 
D 


3.  67 


6.  00 

1.  76 

7.  00 

2.  97 

a.  00 

4.  50 

.•V. 

9.  00 

6.  39 

1  ' 

10.  00 

8.  71 

13.  00 

19.  3 

Cm 

16.  00 

39.  6 

ham 

20.  00 

100. 

“*y-. 

25.  00 

317. 

■-  .*• 

•  *  *. 
■•V* 

■•A 

• 

DELTA 

A: 

K  B: 

29.  91 

989. 

A 

MAX 

C: 

vsm 

D: 

E=  R.  T. 
L.  H.  A. 

1.  43 


CONDITION/HT;  TB51 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  00 
FREQUENCY:  6.  00  HZ 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH:  68.  0  KSI 
SPECIMEN  THK:  0.990" 
SPECIMEN  WIDTH:  5.  990" 
REFERENCES:08579 


AK  (MPA  ^/m) 

4  10  40  100 

I  '■T'l'm — I  M'i'i'i 

ENVIRONMENT:  R.  T.  , 

L.  H.  A. 


AK  (MPA  v/m) 
I  10  4 


4  10  40  100 

I  '  M  I'I'I - I'M  I  'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -x/m) 


10° 

(D 

10' 

10’ 

10' 

10'^ 

10  ‘ 

10'^ 

10 

10'' 

10* 

10'^ 

10' 

10'° 

10'' 

10° 

® 

10' 

10'’ 

10'' 

10'^ 

10 ' 

10'^ 

10'' 

10"'' 

10* 

10'° 

10' 

10° 

10* 

4  10 

I  'j'n'i'i — 

ENVIRONMENT: 


4  10 

■  1  ’Tn'i'i — 

ENVIRONMENT. 


4  10  ' 

AK  (KSI  v/m) 


Figure  7.10.3.26 


7.10-79 


MATERIAL;  ALUMINUM 
CONDITION:  T851 

DELTA  K 
(KSI*IN**l/2) 


TABLE  7.10.3.27 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 27  INDICATING  EFFECT 

OF  ENVIRONMENT 

UMINUM  2219 


DELTA  K  B 
MIN  C 
D 


6.  28 
8.  43 


E=  R.  T. 
L.  H.  A. 

6HZ 

1.  31 


DELTA  K  B; 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


32.  80 


DA/DN  (10**-6  IN.  /CYCLE) 

B  C 

E»  R.  T. 

S.  T.  W. 

IHZ 

3.  46 


7.  00 

1.  65 

8.  00 

2.  25 

9.  00 

3.  01 

4. 

60 

10.  00 

3.  95 

7. 

14 

13.  00 

7.  96 

17. 

6 

16.  00 

13.  8 

30. 

1 

20.  00 

24.  4 

64. 

0 

25.  00 

67.  4 

206. 

28.  98 

267. 

28.  46 

386. 

14.  62 


PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

2 

1 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

7.10-80 

CONDITION/HT:  T851 
FORM;  3.  00"TH  PLATE 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO;  +0.  08 
FREQUENCY; 


AK  (MPA  v/m) 

4  10  40  100 


^V^R^NMENT; 

6HZ' 


4  10  40  100 

I  '  I ' I'i'i — I  'I'm 
ENVIRONMENT; 


4  10  40  100 

AK  (KSI  -v/m) 


YIELD  STRENGTH;  53.0-  54.0  KSI 

ULT.  STRENGTH;  67.0-  69.0  KSI 

SPECIMEN  THK.  0.990-  1.000" 

SPECIMEN  WIDTH;  7.  400" 
REFERENCES;88579 


AK  (MPA  Vm) 
4  10  4 


10° 

(D 

10 

10’ 

10'^ 

10' 

10-^ 

10" 

10'' 

10' 

10'^ 

io' 

10’ 

10-« 

10'‘ 

10° 

® 

ENVIFIONMENT;  R. 
S.  T.  W. 


4  10 

“rnTTpi — 

ENVIRONMENT; 


Figure  7.10.3.27 
7.10-81 


4  10  c 

AK  (KSI  >/Tn) 


ALUM. 

ALLOY 

1 

2219 


10’^ 


10  “*  TO 


10'^ 


z 

■o 

1 0  TO 


TABLE 


7.10.3.28 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3 , 28INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  2219 

CONDITION:  T851 
ENVIRONMENT:  R.  T.  ,  S.  T.  W. 


DELTA  K 
<KSI*IN**l/2) 


A;  10.  27 
DELTA  K  B: 

MIN  C: 

D; 

13.  00 

A;  15.94 
DELTA  K  B; 

MAX  C: 

D; 


DA/DN  (10**-^  IN.  /CYCLE) 
ABC 


R=+0.  08 


13.  7 


22.  3 
45.  7 


ROOT  MEAN  SQUARE  8.  57 

PERCENT  ERROR 


LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1 .  25-2  0 
(NP/NA)  >2.  0 


7.10-B2 


CONDITION/HT:  T851 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION:  T-L 
FREQUENCY;  1.00  HZ 
ENVIRONMENT:  R.  T. .  S.  T.  W. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

■■i~fTn'Pi — r-nnwr- 

STRESS  RATIO  = 


YIELD  STRENGTH.  53.  0  KSI 
ULT.  STRENGTH;  68.  0  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES88579 


AK  (MPA  v/m) 
I  10  4 


10° 

® 

10  ’ 

10 

10'^ 

10 

10’^ 

io' 

10"' 

10 

10'^ 

10* 

10° 

10 

10° 

10' 

® 

10’ 

10' 

10'^ 

10- 

10'^ 

10 ' 

10“' 

10' 

10'^ 

io‘ 

10-« 

io’ 

4  10  40  100 

AK  (KSI  v/Tn) 


4  10 

I"  '"p  \m — 

STRESS  RATIO  = 


1  4  10 

=  r  '  I '  I'i'i — r 

~  STRESS  RATIO  = 


4  10  ^ 

AK  (KSI  V^) 


Figure  7.10.3.28 
7.10-83 


ALUM. 

ALLOY 


2219 


10  “’  ro 


10'^ 


10  "*  ro 


TABLE  7.10.3.7.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FI CURE 7. 10. 3. 29  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATBUiAL:  aluminum 
CONDITION;  T8511 
ENVIRONMENT:  R  T 


2219 


L.  H.  A. 


DELTA  K 
<KSI*IN**l/2> 


R=+0.  08 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 

R-+0.  30 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


4.  70 

155 

5.  64 

629 

5  00 

234 

6.  00 

415 

747 

7.  00 

622 

1. 

30 

8.  00 

908 

2. 

32 

9.  00 

1. 

36 

3. 

99 

10.  00 

2. 

12 

6. 

44 

13.  00 

9. 

11 

17. 

6 

16.  00 

22. 

1 

26. 

5 

18.  71 

23. 

1 

17.  17 

27. 

2 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


15.  28 


9.  31 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 


CONDITION/HT:  T8511 
FORM;  1. 75 "TH  EXTRUDED  BAR 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  SB  HZ 

ENVIRONMENT:  R.  T. ,  L.  H.  A. 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

T-nnTrn — i"'  i  'mi'i 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  y/ln) 


YIELD  STRENGTH:  51.0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK:  0.992-  0.993" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCESS5837 


AK  (MPA  v/m) 

4  10  40 


10° 

vs/ 

10 

10' 

10 

10  ^ 

io' 

10'^ 

10' 

lO'^* 

io‘ 

10'^ 

10' 

10° 

10- 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10“ 

io' 

10° 

io’ 

10® 

io‘ 

1  4  10  40  100 

Er'T'Tl'ni - r-rj-qTTTi— 

~  STRESS  RATIO  = 


Figure  y.lO.l.-’g 


4  10  40 

AK  (KSI  v/m) 


10’^  ^ 


10"'  1 
T3 


10'^  -ST 


2 
.  -o 

10  ro 

•D 


CONDITION/HT;  T8511 
FORM:  1. 75 “TH  EXTRUDED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  51.  0  KSI 
ULT.  STRENGTH:  66.  0  KSI 
SPECIMEN  THK:  0.992" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESS5837 


AK  (MPA  x/m) 

4  10  40  100 


10' 


10' 


10 


10 


10 


■3 


—^10 


—^10 


10 


10' 


10' 


1-5 


10 


-1 


-2 


10 


10 


r* 


,-5 


10 


,-6 


AK  (KSI  v/7n) 


(D  & 


-2 


10 


10' 


10 


10' 


.-6 


10 


10" 


10 

® 


.-8 


AK  (MPA  x/m) 

4  10  40  100 

I  ■'  I  '  m — r  n  ''n'i — ^ 

STRESS  RATIO  = 


.1  LJ  lU 


1  Jill 


10 


40  100 


-2 


10 


10' 


10 


10' 


.-6 


10 


10 


10‘ 


=  1  '  1 '  i^n  1  '  1 '  I'i'i 

“  STRESS  RATIO  =  "E 

: 

— 

— 

-::z 

— 

: 

— 

1  .  1  ■  I.ii 

■n 

Figure  7.10.3.30 


4  10  40  100 

AK  (KSI  >/in) 


7.10-87 


TABLE  7.10.3.31 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7 . 10. 3.  SfNDICATING  EFFECT 


MATERIAL:  ALUMINUM 
CONDITION:  T8511 


OF  ENVIRONMENT 


DELTA 

K 

DA/DN  ( 10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2> 

A 

B 

C 

E=  R.  r. 

E*  R.  T. 

L.  H.  A. 

S.  T.  W. 

6HZ 

IHZ 

A: 

5.  85 

.  685 

DELTA  K  B: 

4.  Bh 

.  562 

MIN  C: 

D: 

5.  00 

.  645 

A.  00 

.  763 

1.  42 

7.  00 

1.  37 

2.  47 

8.  00 

2.  14 

3.  79 

9.  00 

3.  08 

5.  40 

10.  00 

4.  26 

7.  37 

13.  00 

10.  5 

16.  7 

16.  00 

26.  5 

A: 

16.  35 

29.  6 

DELTA  K  B: 

15.  36 

30.  6 

MAX  C: 

D: 

ROOT  MEAN 

SQUARE 

7.  85 

7.  26 

PERCENT  ERROR 

PREDICTION  O.  5~0.  8 
RATIO  0.8-1.25 

SUMMARY  1.  25-2.  0 
(NP/NA)  >2.  0 


7.10-88 


Figure  7.10.3.31 


7.10- 8Q 


TABLE  7.10.3.32 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3. 32 INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  2219 

CONDITION:  T8S2 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


DA/DN  IN.  /CYCLE) 

B  C 


DELTA  K  B 
MIN  C 
D 


7.  00 

1.  3h 

8.  00 

1.  58 

9.  00 

1.  90 

lO.  00 

2.  35 

13.  00 

5.  00 

A:  14.  88 

8.  55 

DELTA  K  B: 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

18.  44 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTIOM  O.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


DELTA  K 
(KSI«IN*«l/2) 


6.  55 


A 

R«+0.  08 
1.  29 


7.10-90 


CONDITION/HT:  T852 
FORM:  6.  00"TH  BILLET 

SPECIMEN  TYPE.  CT 
ORIENTATION:  L-T 
FREQUENCY.  6.  00  HZ 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  -v/rn) 

4  10  40  100 


4  10  40  100 

■i"^i '  PT'i — I  '  ITI'l'fr 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  V^) 


YIELD  STRENGTH:  50.  0  KSI 
ULT.  STRENGTH.  65.  0  KSI 
SPECIMEN  THK:  0.997" 
SPECIMEN  WIDTH:  6.  190" 
REFERENCESS5837 


10° 

(D 

10' 

10' 

10'^ 

10 

10'^ 

io' 

10“ 

10 

10'^ 

10* 

10° 

10’' 

10'* 

AK  (MPA  Vm) 
4  10  A 


4  10  40 


4  10  - 

AK  (KSI  >/m) 


Figure  7.10.3.32 
7.10-91 


10'^  ^ 


•D 

10  "'  m 


10'  ^ 
u 
o 


2 

^  "D 

10 

•D 


TABLE  7.10.3.33 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3. 33NDICATINC  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T8S2 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E*  R.  T. 

E-  R.  T. 

DRY  A1R.2-20HZ 

S.  T.  W.  .  20HZ 

A: 

5.  73 

.  518 

DELTA  K 

B: 

5.  20 

1.  60 

MIN 

C: 

D: 

6.  00 

.  633 

2.  38 

7.  00 

1.  25 

3.  70 

8.  00 

2.  22 

5.  42 

9.  00 

3.  63 

7.  58 

10.  00 

5.  49 

10.  2 

13.  00 

13.  3 

20.  1 

16.  00 

21.  6 

32.  2 

20.  00 

27.  7 

A: 

20.  09 

27.  7 

DELTA  K 

B; 

16.  06 

32.  4 

ROOT  MEAN  SQUARE 

24.  73 

16.  63 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.10-92 


CONDITION/HT;  “852 
FORM;  2.  00"TH  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO;  -►0.  33 
FREOUENCY; 


AK  (MPA  v/rn) 

4  10  40  100 

I  ■'  I  '■pi'i  rrrPTw 


4  10  40  100 

'T'  PT'I'I - 1  '  I'l'I'I 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  vAn) 


YIELD  STRENGTH;  50.  7  KSI 
ULT  STRENGTH;  65.  0  KSI 
SPECIMEN  THK.  0.750-  1.  000‘ 

SPECIMEN  WIDTH;  3.805'' 
REFERENCES;AL001 


AK  (MPA  Vm) 
4  10  4 


ENVIRONMENT;  R.  ' 
S.  T.  W.  .  20HZ 


10-^ 

10 

lo" 

10 

10'^ 

i6' 

10® 

10 

10° 

10  ‘ 
® 

10  ’ 

10' 

10  ^ 

10 

lo"’ 

10  ‘ 

10'“ 

10 

10® 

io‘ 

10® 

10' 

10  ’ 

1  4  10  40 

t  I  '  I '  Mi'i — 

-  ENVIRONMENT: 


Figure  7. 10. i. 33 
7.10-93 


4  10 

AK  (KSI  v/in) 


10’^  ^ 


Z 

"O 

lO"  TC 
V 


z 

10  ro 

*D 


TABLE  7.10.3.34 

FAT I CUE  CRACK  ©ROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  10* 3* 34 indicating  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T852 


2219 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 

B 

C 

E»  R.  T. 

E»  R.  T. 

E=  R.  T 

DRY  AIR 

H.  H.  A. 

S.  T.  W. 

A 

5.  72 

.  560 

DELTA 

K 

B 

5.  75 

.  963 

MIN 

C 

5.  70 

1.  96 

D 

6.  00 

.  762 

1.  17 

2.  28 

7.  00 

1.  75 

2.  20 

3.  54 

8.  00 

3.  10 

3.  63 

5.  13 

9.  00 

4.  84 

5.  58 

7.  17 

10.  00 

7.  08 

8.  32 

9.  83 

13.  00 

20.  8 

26.  8 

24.  3 

16.  00 

69.  7 

92.  8 

59.  8 

20.  00 

480. 

204. 

A 

20.  32 

568. 

DELTA 

K 

B 

19.  72 

500. 

MAX 

C 

20.  69 

253. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


27.  82 


28.  49 


27.  22 


CONDITION/HT;  T852 
FORM:  2.  00"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  2.  00-  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40 


VIRONWENT:  R.  t. 


4  10  40  100 

I'M  MI'I - TTTnW" 

^V|.R(^NMENT:  R- T.  . 


4  10  40  100 

AK  (KSl  -x/m) 


YIELD  STRENGTH.  50.6  KSI 
ULT,  STRENGTH:  66.  5  KSI 
SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL001 
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ENVIRONMENT:  R.  T 

H.  H.  A. 
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ENVIRONMENT: 


4  10  4 

AK  (KSI  \An) 


Figure  y.lO.i.  'j4 


CONDITION/HT:  T852 
FORM:  5.  50"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
FREQUENCY:  20.  00  HZ 


YIELD  STRENGTH:  49.  2  KSI 
ULT.  STRENGTH:  62.  5  KSI 
SPECIMEN  THK:  1.000’’ 
SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL001 


ALUM. 

ALLOY 


TABLE  7.10.3.36 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7. 10. 3.  361ND I CAT I NO  EFFECT 


OF 

ENVIRONMENT 

MATERIAL:  ALUMINUM 

2219 

CONDITION:  T8S2 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

E=  R.  T. 

E*  R.  T. 

DRY  AIR.  40HZ 

S.  T.  W.  .  20HZ 

A:  3.  22 

.  0513 

DELTA  KB:  9.  03 

6.  82 

MIN  C: 

D: 

3.  50 

.  0854 

A.  00 

.  165 

5.  00 

.  363 

6.  00 

.  599 

7.  00 

.  920 

8.  00 

1.  43 

9.  00 

2.  32 

10.  00 

3.  97 

10.  3 

13.  00 

23.  3 

32.  2 

16.  00 

138. 

A:  17.  51 

250. 

DELTA  KB:  15.  40 

53.  6 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

29.  30 

20.  39 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  O 
(NP/NA)  >2.  O 


7.10-98 


CONDITION/HT;  T852 
FORM:  5.  50"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY: 


YIELD  STRENGTH:  46.  4  KSI 
ULT.  STRENGTH:  61.  6  KSI 
SPECIMEN  THK.  0.  250" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:AL001 


ALUM. 

ALLOY 


2219 
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Figure  7.10. 3.  "16 


4  10  40  100 

AK  (KSI  >/Tn) 


7.10-99 


TABLE 


7.10.3.37 


fat I CUE  CRACK  OROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIOUREy  j^O  3  37 INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T8S2 


2219 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E»  R.  T. 

E*  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

S.  T.  W. 

A 

5.  69 

.  708 

DELTA 

K 

B 

5.  75 

1.  50 

MIN 

C 

5.  61 

2.  40 

D 

6.  00 

.  956 

1.  84 

3.  15 

7.  00 

1.  89 

3.  44 

5.  25 

8.  00 

3.  00 

5.  55 

7.  74 

9.  00 

4.  48 

8.  51 

11.  1 

10.  00 

6.  78 

13.  0 

16.  5 

13.  00 

34.  2 

56.  2 

74.  1 

16.  00 

340. 

670. 

A 

16.  06 

359. 

delta 

K 

B 

15.  13 

197. 

MAX 

C 

16.  29 

1021 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


30.  43 


23.  20 


18.  36 


CONDITION/HT:  T852 
FORM:  5.  50"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY:  2.  00-  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

TW] — rTrrTTT~ 

RONMENT  R-  T.  . 


^VjP^NMENT: 


10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH:  46.4  KSI 
ULT.  STRENGTH:  61.  6  KSI 
SPECIMEN  THK.  1.000" 
SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL001 
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Figure  7.10.3,37 
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AK  (KSI  >/Tn) 


7.10-101 


TABLE  7.10.3.38 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.10. 3. 381 ND I  CAT  I NG  EFFECT 


OF  ENVIRQNHENT 


MATER  I AL :  ALUMINUM 
CONDITION:  T852 

2219 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2> 

A 

B 

C 

D 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

S.  T.  W. 

A:  5.  73 

.  915 

DELTA  KB;  5.  75 

1.  40 

MIN  C:  5.  72 

2.  15 

D; 

6.  00 

1.  19 

1.  88 

2.  91 

7.  00 

2.  29 

4.  19 

5.  89 

8.  00 

3.  46 

6.  71 

8.  78 

9,  00 

4.  93 

9.  56 

12.  O 

10.  00 

7.  32 

13.  5 

16.  6 

13.  00 

41.  9 

54.  7 

74.  6 

16.  00 

477. 

A;  15.  83 

517. 

DELTA  KB;  16.  06 

502. 

MAX  C;  15.97 

835. 

D: 

ROOT  MEAN  SQUARE 

30.  74 

25.  21 

27.  85 

PERCENT  ERROR 

LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.  0 


7.10-102 


CONDITION/HT;  T852 
FORM;  5.  50 "TH  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION  S-L 
STRESS  RATIO;  +0.  33 
FREQUENCY;  2.  00-  20.  00  HZ 


AK  (MPA  >An) 
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ENVIRONMENT  R.  T.  . 
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YIELD  STRENGTH:  47.2  KSI 
ULT.  STRENGTH:  62.  3  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH: 
REFERENCES:AL001 
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CONDITION/HT:  T37 
FORM;  1.5"TH  PLATE 
SPECIMEN  TYPE:  DCS 
ORIENTATIONS-L 
YIELD  STRENGTH: 

ULT,  STRENGTH: 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH.  5.  000" 
CRACK  LENGTH  (A©) 

Kiscc: 

REFERENCES:7e313 
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TABLE  7.11.3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.  il .  3 . i INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T39 
ENVIRONMENT: 


2324 


R.  T. 

H.  H.  A. 

/2) 

2.  65 

A 

R=+0.  33 

.  0344 

3.  00 

.  0994 

3.  50 

.  170 

4.  00 

.  222 

5.  00 

.  462 

6.  00 

1.  30 

7.  00 

2.  72 

8.  00 

4.  66 

9.  00 

7.  09 

10.  00 

10.  0 

13.  00 

23.  2 

14.  47 

33.  7 

DELTA  K 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


DA/DN  IN.  /CYCLE) 

B  C 


ROOT  MEAN  SQUARE  15.  79 

PERCENT  ERROR 


CONDITION/HT:  T39 
FORM:  1.25"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION:  L-T 
FREOUENCY:  25.  00 

ENVIRONMENT.  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.249-  0.251" 

SPECIMEN  WIDTH:  2.500-  2.547' 

REFERENCES:AL011 
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Figure  7.11,3.1 
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CONDITION/HT:  T851 
FORM.  2.  00 "TH  PLATE 
SPECIMEN  TYPE;  WOL 
ORIENTATION  L-T 
STRESS  RATIO;  -*-0.  10 
FREQUENCY;  30.  00  HZ 


YIELD  STRENGTH;  51.7  KSI 
ULT.  STRENGTH;  66.  9  KSI 
SPECIMEN  THK:  0.  500" 
SPECIMEN  WIDTH;  1.  850" 
REFERENCES;UD004 
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Figure  7.12.3.1 


4  10 

AK  (KSI  Vln) 


CONDITION/HT:  T851 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  10 
FREQUENCY:  30.00  HZ 
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YIELD  STRENGTH:  52.  5  KSI 
ULT.  STRENGTH:  66.  6  KSI 
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SPECIMEN  WIDTH:  1.850" 
REFERENCES:UD004 
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Table  7.13 


7.13-3 


»NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  3TREN0TH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


CONDITION/HT:  T81 
FORM:  0.  06  "TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  40 
FREQUENCY:  2.  00 


YIELD  STRENGTH:  57.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK.  0.  064- 
SPECIMEN  WIDTH:  4.000" 
REFERENCES:86734 
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Figure  7.13..0. 
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TABLE  7.13.3.2 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  7.13.3.2  INDICATING  EFFECT 
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TABLE  7.14.3.1 
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CONDITION/HT:  T651 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE:  NB 
ORIENTATION:  L-T 
FREQUENCY:  0.  10  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  38.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.500" 
SPECIMEN  WIDTH:  2.  500" 
REFERENCES:8i507 


AK  (MPA  vTtT) 

4  10  40  100 


AK  (MPA  >/rn) 
4  10  4 


4  10  40  100 


4  10 


4  10  40  100 

AK  (KSI  v/in) 


Figure  7.14.3,1 
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Thatcher,  C.  S,,  "Fracture  of  Aluminum  Alloy  2219-T87",  Report 
SD  72-SH-0129,  Space  Division,  North  American  Rockwell,  Los  Angeles, 
CA,  (November  1972). 


2024-T851 

Kic 

7075-T73651 

“^Ic 

2024-T852 

‘'ic 

7075-T73511 

Kic 

2219-T851 

Kic 

7075-T73652 

Kic 

2219-1852 

7049-T7352 

K-Ic 

7075-T7651 

Kic 

"B-l  Fracture  Toughness  Data  (K  (sub  1q))  -  Rockwell  International”, 
Rockwell  International  Corporation,  Los  Angeles,  CA,  (April  24,  1973). 


2024-T851 

da/dN 

7050-T7351 

da/dN 

2024-T852 

da/dN 

7050-T7351 

da/dN 

2219-T851 

da/dN 

7075-T7651 

da/dN 

2219-T85U 

da/dN 

7175-T73652 

da/dN 

2219-T852 

da/dN 

"Fracture  Toughness  Data  Collection,  Rockwell  International 
Corporation,  from  B-l  Program",  Rockwell  International  Corporation, 
Los  Angeles,  CA  (April  1973). 

7050-T736 

7175-T736  Kxc,  da/dN 

Garland,  K. ,  "Evaluation  of  X7050-T736  Die  Forgings",  Report  514- 
131.10,  McDonnell  Aircraft  Company,  McDonnell  Douglas  Corporation, 
St.  Louis,  MO,  (February  20,  1973), 

7075-T6  da/dN 
7178-T6  da/dN 

Hudson,  C,  M. ,  and  Newman.  J.  C.,  Jr.,  "Effect  of  Specimen  Thickness 
on  Fatigue-Crack-Orowth  Benavior  and  Fracture  Toughness  of  7075-T6, 
and  7178-T6  Aluminum  Alloys",  Report  NASA  TN  D-7173,  Langley 
Research  Center,  Hampton,  VA  (April  1973). 

2024-T852 
7075-T73511 
7075-T7651  Kic 
7075-T76511  Kic 

"Rockwell  International,  B-l  Fracture  Toughness  Data  on  Titanium 
and  Aluminum  Alloys  of  June  4,  1973",  Rockwell  International,  Los 
Ar.geles,  CA,  (June  4,  1973). 


TABLE  7.15  (Cont) 


2024-T3  da/dN 

7050-T736  Kjc. 

7075-T765U  Ki^,  Kigcc 
7475-T61  da/dN 

7475-T761  da/dN,  da/dt 

7475(ALCLAD)-T61  da/dN 
7475(ALCLAD)-T761  da/dN 

McCarty,  J.  E. ,  ec  al.,  "Materials  Fracture  Data  From  the  Advanced 
Metallic  Structures:  Cargo  Fuselage  Design  for  Improved  Cost, 
Height  and  Integrity",  The  Boeing  Company,  Seattle,  Washington, 
Contract  F33615-72-C-1893  (June  15,  1973). 


20I4-T6 

Kjc,  Kc.  da/dN 

7075-T6510 

Kic 

2014-T61 

*^Ic 

7075-T6511 

Kic 

2014-T611 

Kic 

7075-T73 

Kic.  Kc 

2014-T651 

Kic.  Kc 

7075-T7351 

Kic,  Kc 

2020-T6 

Kic »  Kg 

7075-T73510 

Kic 

2020-T6S1 

Ktc  Kc,  da/dN 

707S-T735U 

Kic 

2020(ALCLAD)-T6  K,. 

7075-T7352 

Kic 

2021-T8151 

Kic 

7075-T76 

Kic .  Kg 

2024-T3 

Kg,  da/dN 

7075-T7651 

Kic.  Kg 

2024-T351 

Kic.  Kc 

7075-T7651  (SP) 

Kic 

2024-T36 

Kc 

7075-T76511 

Kic 

2024-T6 

Kc 

7075(ALCLAD)-T6 

da/dN 

2024-T81 

Kc 

7075(ALCLAD)-T7651 

Kic 

2024-T851 

Kic.  Kg 

7079-T6 

Kic, 

2024-T852 

Kic 

7079-T651 

Kic.  Kg 

2024-T86 

Kc 

7079-T652 

Kic 

2024(ALCUD)-T3 

Kg,  da/dN 

7079(ALCLAD)-T6 

Kc 

2024(ALCLAD)-T86  K- 

7080-T7 

Kic 

2124-T351(417) 

Kic 

7175-T66 

^Ic 

2124-T851 

Kc 

7175-T73 

Kic 

2124-T851  (SP) 

Kic 

7175-T7352 

Kic 

2124-T851  (417) 

Kic 

7175-T736 

Kic 

2214-T651 

Kic 

7175-T73652 

Kic 

2214-T651  (417)  Kt. 

7178-T6 

Kc 

2219-T81 

Kc 

7178-T651 

Kic*  Kg 

2219-T851 

Kic.  Kc 

7178-T7651 

Kig,  Kg,  da 

2219-T852 

Kic 

7178-T76510 

Kic,  da/dN 

2219-T87 

Kic.  Kg 

7178-T76511 

Kic 

2618-T61 

Kc 

7178(ALC1AD)-T6 

Kc 

2618-1651 

Kic 

7178(ALCLAD)-T76 

Kg 

6061-T6 

Kc 

7475-T6 

Kic 

6061-T651 

Kic.  K<. 

7475-T61 

Kg 

7001-T75 

Kic .  Kg 

7475-T651 

Kig,  da/dN 

7005-T6 

Kc 

7475-T651  (SP) 

Kic 

7005-T6351 

Kic.  Kg 

7475-T73 

Kic 

7049-T73 

Kic 

7475-T7351 

Kic 

7049-T7351 

Kic 

7475-T7351  (SP) 

Kfc 

7049-T7352 

Kic 

7475-T736 

Kic 

7050-T6 

da/dN 

7475-T76 

da/dN 

7050-T73S2 

Kic 

7475-T761 

Kc 

7050-T736 

Kic 

7475-T7651 

Kic 

7050-T73651 

Kic 

7475-T7651  (SP) 

Kic 

7050-T73652 

Kic 

7475(ALCLAD)-T73 

Kc 

7050-T76 

da/dN 

7475(ALCLAD)-T731 

Kc 

7050-T765U 

Kic 

7475(ALCLAD)-T761 

Kj.,  da/dN 

7075-T6 

Kg,  da/dN 

7475(ALCLAD)-T76l 

Kg,  da/dN 

7075-T651  Kic.  Kc 

Wygonlk,  R.  H. ,  "Compilation  of  Fracture  Mechanics  Data",  Aluminum 
Company  of  America,  Alcoa  Research  Laboratories,  New  Kensington,  PA, 
Subcontract  on  F33615-73-C-5051  (June  12,  1973). 
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2024-T851  Kic 
70S0-T73651  Kic 

"Fracture  Toughness  Data",  Progress  Report  on  Materials  Test  Program, 
General  Dynamics  Corporation,  Fort  Worth  Division,  Fort  Worth,  TX, 
Contract  F33615-72-C-2149  (Received  July  6,  1973). 

7050-T736S1 

Deel,  0.  L. ,  Ruff,  P.  E.,  and  Mlndlln,  H.,  "Engineering  Data  on  New 
Aerospace  Structural  Materials”,  Report  AFML-TR-73-U4,  Battelle- 
Columbus  Laboratlrles,  Columbus,  OH,  Contract  F3361S-72-C-1280 
(June  1973). 

7050-T73651  Kjc 
7050-T7651  Ki^ 

7475-T7651  Ki,. 

Flgge,  F.  A.,  and  Wells,  R.  R. ,  "Advanced  Metallic  Structure:  Air 
Superiority  Flghtar-Wlng  Design  for  Improved  Cost,  Weight  and  Integrlr 
Report  No,  AFFDL-TR-73-52,  Volume  III,  Northrop  Corporation,  Aircraft 
Division,  Hawthorne,  CA,  Contract  F3361S-72-<C-189I  (June  1973), 
with  original  data  for  da/dN  tests. 

2024-T81  da/dN 
7075-T76  da/dN 


"Rockwall  Intematlonal,  B-1  Program,  da/dN  Data,  Center-Cracked 
Tension  Spaclnans",  locUieed  California  Company,  Burbank,  CA, 
Report  IJR2S1S2  (Received  July  1973)  (Memo  from  E.  W,  Cawthorne 
dated  July  10,  1973). 


2014-T6S1 

2021-T81 

2024-T351 

2024-T8S1 

2219-T37 


^Iscc 

^lacc 

•'iscc 

Kiscc 

^Iscc 


2219-T87 

6061-T651 

7075-T651 

7075-T7351 

7079-T651 


•^Ic’  *^Iscc 
*^Ic»  ^Iscc 
*^Iscc 
Kiscc 
‘^I.cc 


Sprowls,  D.  0,,  et  al.,  "Evaluation  of  Stress-Corrosion  Cracking 
Susceptibility  Oslng  Fracture  Mechanics  Techniques",  Final  Report, 
Fart  I,  Aluminum  Company  of  America,  Alcoa  Technical  Center,  Alcoa 
Center,  PA,  Contract  NAS8-21487  (May  31,  1973). 


2014-T6 

da/dN 

2618-T81 

da/dN 

2024-T3 

*^c 

7075-T6 

2024-T351 

Kc 

7075(ALCLAD)-T6 

"c 

2024-T4 

''c 

7079-T6 

da/dN 

^024-T81 

Kg,  da/dN 

7079-T651 

da/dN 

2024(ALCLAD)-T3 

Smith,  S.  H.,  "Fracture  Mechanics  Application  to  Materials  Evaluation 
and  Selection  for  Aircraft  Structure  and  Fracture  Analysis",  Report 
No.  D6-17756,  The  Boeing  Company,  Commercial  Airplane  Division, 
Renton,  Washington  (July  19,  1966). 


TABLE  7.15  (Cont) 


86842  21 24-1851  da/dN 

7049- T73  da/dN 
7175-T736  da/dN 
7475-T61  Kg,  da/dN 
7475-T761  da/dN 
7475(ALCLAD)-T61  K^. 

Babllon,  C.  E.,  ec  al.,  "Mechanical  Properties,  Fracture  Toughness, 
Fatigue,  Environmental  Fatigue  Crack  Growth  Rates  and  Corrosion 
Characteristics  of  Hlgh-Toughness  Aluminum  Alloy  Forgings,  Sheet 
and  Plate",  Report  AFML-TR-73-83,  Alcoa  Research  Laboratories, 

New  Kensington,  PA,  Contract  F3361S-71-C-1S71  (April  1973). 

86844  70S0-T73S1  da/dN 

7050- T73651  da/dN 
7050-T7651  da/dN 

"Crack  Growth  Rate  Data  Generated  Under  USAF  Contract  F3361S-72-C- 
2165",  Lockheed  Aircraft  Corporation,  Lockheed-Georgla  Company, 
Marietta,  GA,  Contract  F3361S-72-C-2165,  Data  sheets  received  from 
AFFDL  August  13,  1973. 

87398  2024-T3  da/dN 

Ellis,  R. ,  "Fracture  Mechanics  Studies  of  Fatigue  Crack  Propagation 
In  2024  Aluminum  Alloy  Panels  Containing  Transverse  Silts" ,  Report 
No,  ARL/SH  379,  Australian  Defence  Scientific  Service,  Aeronautical 
Research  Laboratories,  Melbourne,  Australia,  Department  of  Supply 
(August  1972). 

88140  7075-T651  Kic,  da/dN 

7475-T651  da/dN 

Hall,  L.  R. ,  Finger,  R.  H. ,  and  Spurr,  W,  F.,  "Corrosion  Fatigue 
Crack  Growth  In  Aircraft  Structural  Materials",  Report  AFHL-TR- 
73-204,  Boeing  Aerospace  Company,  Seattle,  UA,  Contract  AF33615- 
71-C-1687'  (SeptesAer  1973). 

88174  7050-T73651  Kxc>  ds/dN 

Jones,  R.  E.,  atid  Fudge,  K.  A.,  "Engineering  Design  Data  for 

Aluminum  Alloy  7050-T73651  Plate",  Report  AFML-TR-73-269,  Unlverlsty 
of  Dayton  Research  Institute,  Dayton,  OH,  Contract  F3361S-72-C-1282 
(November  1973),  with  supplementary  data  supplied  by  Russell  R. 
Cervay  on  March  20,  1974. 

88186  7050-T7351  Kjc 

"Selactcd  Pages  from  Materials  Section  of  Final  Report  on  Cargo/ 
Tanksr  Phase  lA  (AFFDL-TR-73-S1)  and  Lockheed  Report  SMN  378", 
Summary  Report,  LockhsedHleorgia  Company,  Marietta,  GA,  Contract 
F33615-72-C-2165  (February  8,  1974). 

88468  2219-T851  da/dN 

Bell,  P.  D.,  "Data  Sheets  for  Constant  Amplitude  Crack  Growth 
Data  Generated  by  Gruvan  Aerospace  Corporation  for  Z219-T851 
Aluminum  and  Mill  Annealed  6A1-4V  Titanium  Alloy  Plate",  In  letter 
to  J.  E.  Campbell  from  CruimBan  Aerospace  Corporation,  Bethpage, 

NJ,  Contract  F33615-72-C-1744  (March  15,  1974). 
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2024-T861  da/dN 

Demonet,  R.  J.,  ”2024-1861  Aluminum  Fracture  Mechanics  Test  Data", 
Report  LTR  9991-4076,  Space  Division,  Rockwell  International 
(January  1974) . 


2024-T851 

2024-T852 

2219-T851 

7050-T73 

7050-T73651 

7075-T7351 


7075-T73511 

7075-T7352 

7075-T7651 

7075-T76511 

7175-T73652 


"B-1  Program  da/dN  Data  for  Aluminum  Alloys",  Rockwell  International 
Corporation,  mamorandtai  to  H.  D.  Horan  from  E.  W.  Cawthorne,  Battelle's 
Columbus  Laboratories  (April  3,  1974). 

6061-T6 

Gilbreath,  W.  P.,  and  Adamson,  M.  J.,  "The  Stress  Corrosion  Susceptibility 
of  Several  Alloys  In  Hydrazine  Fuels”,  NASA  Technical  Note,  Report  NASA 
TN  0-7604,  Amos  Research  Center,  Hoffett  Field,  CA  (February  1974). 

2124-T851  Kic 

Fudge,  K.  A.,  and  Jones,  R.  E. ,  "Engineering  Design  Data  for 
Aluminum  Alloy  2124-T851  Thick  Plate",  Report  AFHL-TR-73-310, 

University  of  Dayton  Research  Institute,  Dayton,  OH,  Contract 
F33615-72-C-1282  (January  1974). 

2024-T351  Ktc 
2024-T851  K.. 

2024-T852  Kic 
2219-T851  Kic 
7075-T7651  Kic 

"Rockwell  Intematlonel,  B-1  Program  Fracture  Toughness  Data  of 
August  S,  1974",  with  memorandum  from  E.  tf.  Cawthorne  to  H.  D.  Horan 
of  Baccalla's  Columbus  Laboratories,  (August  5,  1974). 

2024-T851  Kjg,  da/dN 

Krupp,  U.  E.,  tfimmer,  F.  T.,  Pettit,  0.  E. ,  and  Hoeppner,  D.  W. , 

Data  Sheets  for  Final  Report  on  "Investigation  of  the  Effects  of 
Stress  and  Chemical  Environments  on  the  Prediction  of  Fracture  In 
Aircraft  Structural  Materials”,  Rye  Canyon  Research  Laboratory, 
Lockheed-Callfomla  Company,  Burbank,  CA,  Contract  F33615-71-C-1688, 
data  sheets  received  October  21,  1974. 

7050-T736  Kic 
7075-T76511  Kj^ 

McCarty,  J.  E.,  at  al.,  "Advanced  Metallic  Structure;  Cargo 
Fuselage  Design  for  Improved  Cost,  Weight,  and  Integrity",  Report 
AFFDL-TR-73-S3 ,  Boeing  Commercial  Airplane  Company,  Seattle,  WA, 

Contract  F33615-72-C-1893  (June  1973). 

7050-T736  da/dN 
7050-T73651  da/dN 
7050-T7651  da/dN 
7475-T651  da/dN 
7475-T7651  da/dN 

Wells,  R.  R. ,  "New  Alloys  for  Advanced  Metallic  Fighter-Wing  Structures", 
Northrop  Corporation,  Aircraft  Division,  Hawthorne,  CA,  AIAA/ASME/SAE 
15th  Structures,  Structural  Dynamics  and  Materials  Conference, 

Us  Vegas,  MV  (April  17-19,  1974) 
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2048-T851  Kjc.  da/dN 
2219-T852  Ki^.  da/dN 
7050-T7351  Kic,  da/dN 
7475-T7351  da/dN 

Brownhlll,  0.  G. ,  at  al.,  "Exploratory  bevelopmenc  for  Design  Data 
on  Structural  Alunlnum  Alloys  In  Representative  Aircraft  Environments 
Alcoa  Laboratories,  Alcoa  Center,  PA,  Contract  No.  F33615-74-C-5089, 
Report  No.  AFML-TR-77-102,  July  1977. 


2020-T6S1  da/dN 
7075-T6510  da/dN 
7075-T73U0  da/dN 
7475-T651  da/dN 

Data  Sheets  Containing  Fatigue-Crack  Growth  Rate  Data  Near  the 
Threshold  on  Aluminum  Alloys  2020,  2024,  and  7475,  sent  from 
R,  J.  Buccl,  Aluminum  Company  of  America,  ATC,  February  1982. 

7475-T651  da/dN 

FCGR  Data  Sheets  for  Aluminum  Alloy  747S-T6S1  Plate,  Received  from 
R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

7050-T76511  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T76511  and  T73511,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

7075-T651  da/dN 
7075-T6510  da/dN 
7075-T7351  da/dN 
7075-T73510  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7075-  Conditions  T651,  T6510, 
T73S1,  T73510,  Plates,  Bars,  and  Extrusions;  Received  from  R.  J. 
Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories,  August  1982. 

7050-T73511  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T73511  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

7050-T7351X  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T73S1X  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

7050-T7651X  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T7651X  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 
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AL009 


ALOiO 


ALOll 


AL012 


AL013 


AL014 


ALOIS 


BLOOl 


BL002 


7475-T7351  da/dN 

FCGR  Data  Sheees  on  Aluminum  Alloy  747S-T73S1  Place,  Received  from 
R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

2024-T351  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  2024-T3S1  Plate,  Received  from 
R.  J.  Buccl,  Aluminum  Cootpany  of  America,  Alcoa  Laboratories, 

August  1982. 

2324-T39  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  2324-T39  Plate,  Received  From 
R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

7050(ALCLAD)-T76  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  70S0-T76  (ALCLAD) ,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

70S0-T73651  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  70S0-T73651  Plate,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

7150-T651  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7150-T6S1  Plate,  Received  from 
R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

7050-T73651  Kt- 
7050-T73652  Kic,  da/dN 
7050-T76  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  70S0-T736S1  Plate  and  7050-T736S2 
Forging,  Received  from  R.  J.  Sued,  Aluminum  Company  of  America, 

Alcoa  Laboratories,  August  1982. 

7010-T73651  Kj,., 

Deal,  0.,  "Engineering  Data  for  New  Aerospace  Materials",  Battelle's 
Columbus  Laboratories,  Colui^us,  OH.  Contract  No.  F33615-78-C-3040, 
Report  No.  AFWAL-TR-80-4103.  July  1980. 

2124-T851  da/dN 
7075-T7351  da/dN 
747S-T7351  da/dN 

Ruff,  P,  E.,  and  Smith,  S.  H.,  "Development  of  Mll-Hdbk-5  Design 
Allowable  Properties  and  Fatigue  Crack-Propagation  Data  for  Several 
Aerospace  Materials",  Battelle's  Columbus  Laboratories,  Columbus,  OH, 
Contract  No.  F33615-75-C-5063,  Report  No.  AFML-TR-77-162,  October  1977. 
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BWOOl  2014-T6  da/dN 

2024-T3511  da/dN 

7075-T6  da/dN 

7075-T6511  da/dN 

7079-T6  da/dN 

7178-T6  da/dN 

Hotsley,  J.  J.,  and  Harris,  C.  E. ,  ''DurablllCy  and  Damage  Tolerance 
Assessment  (DADTA)  of  B-S2  G/H  Structures,  Task  II,  Damage  Tolerance 
Assessment  Final  Report",  Boeing  Company,  Wichita,  RS,  Contract  No. 
F34601079-C-151S,  Document  No.  D3-11S60-3  June  1980. 

BW002  2024-T3S1  da/dN 

7075-T6  da/dN 

7178-T6  da/dN 

Lambert,  G. ,  Mecham,  P.,  and  Mah,  T.,  "Durability  and  Damage 
Tolerance  Assessment  (DADTA)  of  B-S2  G/H  Structures,  Task  III, 
Individual  Airplane  Crack  Growth  Tracking  Program",  Boeing  Company, 
Wichita,  RS,  Contract  Ho.  F34601-79-C-22S8,  Document  No.  D3-11S60-6, 
November  1981. 

BWOOS  2024-T3S11  da/dN 

Watson,  K.  R. ,  "Weapons  Bay  Durability  and  Damage  Tolerance 
Analysis",  The  Boeing  Company,  Wichita,  KS,  Contract  No.  F336S7-78-C- 
0108-PZ0036,  Document  No.  D361-40041-1 ,  September  1980. 

BW007  2024-T35U  Ki^ 

Hananel,  A.,  Watson,  K.,  Knoff,  K.,  and  Sherrick,  G.,  "Fracture 
Mechanics  Testing  of  B»S2/CHI  Materials",  Final  Test  Report,  The 
Boeing  Company,  Wichita,  KS,  Contract  Ho.  F336S7-78»C-0108-PZ0036, 
Document  No.  0361-11197-1,  December  1978. 

OAOOl  2024-T351  R-curve,  da/dN 

7075-T6511  R-curve,  da/dN 

7475-T7651  R-curve,  da/dN 

Fatigue  Crack  Growth  Rate  Data  Sheets  on  Aluminum  Alloys  2024,  7010, 
7050,  7075  and  7475,  Stainless  Steel  Alloys  17-4PH  and  17-7PH, 
and  Alloy  Steels  4340,  A286,  H-11,  H7-180  and  12-9-2,  Sent  from 
Paul  Abelkls,  Douglas  Aircraft  Company,  McDonnell  Douglas  Corporation. 
Long  Beach,  CA,  March  1982. 

EFMOl  2024-T3  da/dN 

7075(ALCLAD)-T6  da/dN 

Mackay,  T.  L. ,  "Fatigue  Crack  Propagation  Rate  at  Low  Delta  K 
of  Two  Aluminum  Sheet  Alloys  -  2024-T3  and  7075-T6",  Engineering 
Fracture  Mechanics,  Volume  II,  p  753-761,  1979. 

FROOl  2024-T3  da/dN 

2024-T351  da/dN 

Fatigue  Crack  Growth  Rata  Data  on  2024  Aluminum  Sheet  and  Place, 

Data  sent  from  J.  Arrlghi,  Fairchild  Republic  Company,  Farmlngdale, 
NY,  March  4,  1982, 

70001  Kaarlela,  W.  T.,  and  Nordqutst,  F,  C. ,  "Precision  Aluminum  Forgings 
Tost  Program  for  the  F-16  Airplane",  General  Dynamics,  Fort  Worth 
Division,  Report  No.  16  PR678,  April  1978. 


7.15-14 


TABLE  7.15  (Cont) 


7175-T7354  da/dN 

Kaarlela,  W,  T,,  and  Nordqulst,  F.  C.,  "Crack  Growth  Race  (da/dN) 
Characteristics  of  717S-T73S4  Bulkhead  Forgings",  General  Dynamics, 

Fort  Worth  Division,  Report  No.  16  PR721,  June  1977, 

2124-T851  Kij.,  da/dN 

Kaarlela,  W,  T. ,  "2124-T8S1  Metals  Allowables  Testing",  General 
Dynamics,  Fort  Worth  Division,  Report  16  PR850,  October  1978. 

2024-T62  da/dN 
2024-T81  da/dN 

Wolnaski,  Z.  R. ,  "2024-T81  and  -T62  0.125-Inch  Sheet  Metal  Allowables", 
General  Oymanlca,  Fort  Worth  Division,  Report  No.  16  PR853,  October  1978. 


2024-T62 

2024-T81 


R-curve 

R-curve 


747S-T7351  K,.,  R-curve 
7475-T7651  Kg,  R-curve 

Hargolls,  W.  S.,  and  Nordqulst,  F.  C.,  "Plane  Stress  Fracture 
Toughness  (Kc)  of  Aluminum  Alloy  7475-  One  Half  Inch  Place  Tempers 
-T76S1  and  -T73S1  and  of  Aluminum  Alloy  2024  -  One  Eighth  Inch  Sheet 
-T81  and  -T62  Temper",  General  D3rnamics,  Fort  Worth  Division,  TX, 
Report  No.  16  PR889,  February  1978. 

7475-T7351  Kj  ,  da/dN,  K. 

747S-T7651  da/dN,  Kj““ 

Hargolls,  U.  S.,  "F-16  Material  Test  Allowables  for  Aluminum  Alloy 
7475,  3,0"  Plat.'  -T7351  Temper  and  0.5"  Plate  (92"  Width)  -T7651 
Temper  and  -T7351  Temper",  General  Dynamics,  Fort  Worth  Division, 
Report  No.  16  PR926,  April  1978. 

7075-T73  da/dN 

Margolls,  W.  S.,  "P-16  Haceclal  Test  Allowables  of  Aluminum  Alloy 
Forgings  7075-T73  and  7049-T73",  General  Dynamics,  Fort  Worth 
Division,  Report  No.  16  PR956,  July  1978. 

2124-T851  K,  ,  K  ,  R-curve 
7475-T7351  Kg,  R-curve 

Hargolls,  W.  S.,  "Plane  Stresa  (Kc)  Fracture  Toughness  of  Thin 
Elements  from  Thick  Plate  of  2124-T851  and  7475-T7351  Aluminum 
Alloys",  General  Dynamics,  Fort  Worth  Division,  Report  No,  16  PR1287, 
October  1979. 

7175-T73511  Kig,  Kg,  Kj.gg 

Carter,  F.  J,  ec  al.,  "C-5A  Wing  Modification  Program  -  Material 
Characterization  Program  -  717S-T73511  Extrusions  Final  Report", 
Lockheed-Georgia  Company,  Marietta,  GA.  Contract  No.  F336S7-75- 
C-0178,  Report  No.  LG7SER  0186-2,  September  1977. 

7050(ALCLAD)-T76  Kc 
7475(ALCLAD)-T61  Kg 

Fuselage  Materials  Tests  -  Kg  Data  on  Aluminum  7Q50-T76  and 
7475-T61  HaCsrlals  -  sent  from  E.  J.  Batch,  Lockheed  Georgia 
Company,  Marietta,  GA,  October  1982. 


7.15-15 


TABLE  7.15  (Cont) 


7175-T735U 
7175-T76511  Kjg 

Wygonlk,  R.  H. ,  "Evaluation  of  the  R-curve  for  Fracture  Toughness 
Quality  Assurance  Testing  of  Thin  717S  Aluolnuo  Extrusions",  Alcoa 
Laboratories,  Alcoa  Center,  PA,  for  Lockheed-Ceorgla,  Contract 
P0-RW18SS4,  December  1981. 

2124-T851  Ky  ,  da/dN 
7175-T73652  Kig,  da/dN 

Fracture  Toughness  of  T1-6A1-4V  Plate  and  Forging,  Aluminum  2124- 
T8S1  Plate  and  717S-t736S2  Forging  and  Fatigue  Crack  Growth  Rate 
for  T1-6A1-4V  Plate  and  Forging,  Tl-8Al-6V-2Sn  Extrusion,  Aluminum 
2124-T8S1  Place  and  Alusd.num  7175-T73652  Forging,  Data  submitted 
by  D.  L.  Rich  of  McDonnell  Aircraft  Company,  St.  Louis,  MO, 

Accachmanc  #2,  Received  March  12,  1982. 

7050-T7651  da/dN,  Kiacc 
7075-T73S1  Ki^,  da/dN, 

717S-T73652  Kic,  da/dN, 

7475-T7351 

Garland,  K. ,  and  Krleg,  J.  F.,  "Final  Report  -  Basic  Fracture 
Data  for  F-IS  Materials",  McDonnell  Aircraft  Company,  St.  Louis,  MO, 
Report  Ho.  3  NA-66-7KU,  Attachment  #5,  March  1977. 

7075-T7351  da/dN 

Garland,  K. ,  and  Krleg,  J.  F.,  "Evaluation  of  Che  Effect  of  Material 
Cyclic  Softening  and  Hardening  on  Crack  Initiation  Life  and  Crack 
Growth,  with  and  without  Overloads,  as  a  Function  of  Stress  Ratio", 
McDonnell  Aircraft  Comapny,  St.  Louis,  MO,  April  1978. 

7049-T7351  da/dN 
7075-T6  da/dN 

Garland,  K.,  and  Krleg,  J.  F. ,  "Enviroment  Load  Interaction  Effects 
on  Crack  Growth",  McDonnell  Aircraft  Company,  St.  Louis,  MO, 

Report  No.  703-116,  June  1978. 

7075-T6  da/dN 
7075-T651  da/dN 

Garland,  K.,  and  Krleg,  J.  F. ,  "Evaluation  of  Stress  Level  Effects 
Under  Plane  Stress  and  Plane  Strain  Conditions",  McDonnell  Aircraft 
Company,  St,  Louis,  MO,  Report  No,  TR  301-346,  TM  256-5597,  July  1979. 

7075-T6  da/dN 
7075-T651  da/dN 

Garland,  K. ,  and  Krleg,  J.  F. ,  "Evaluation  of  Crack  Growth  Gages 
for  Service  Life  Tracking  Program",  McDonnell  Aircraft  Company,  Sc. 
Louis,  MO,  Report  No.  TR  703-325,  TM  256-5298,  December  1978. 

7075-T651  Kic.  da/dN 
7075-T7352  Kic,  da/dN 
7079-T6  da/dN 
7178-T6S1  da/dN 

"Final  Raport,  F/RF-4C/D  Damage  Tolerance  and  Life  Assessment 
Study  -  Volume  II",  McDonnell  Aircraft  Company,  St.  Louis,  MO, 

Contract  No.  AFSC  F33657-73-A-0062,  Report  No.  MDC  A2883,  February  197 


7.15-16 


TABLE  7.15  (COnt) 


MA0I  2  7075-T651  da/dN 

7075-T7352  Kj  .  da/dN 
7178-T76  da/dN 


"Model  F-4E  Slatted  Airplane  Fatigue  and  Damage  Tolerance  Assessment, 
Volume  It",  McDonnell  Aircraft  Company,  Sc.  Louis,  MO,  Contract  No. 
F33657-73-A-0004-0015,  Report  No.  HDC  A3390,  July  1975. 


MDOOl 


MPCOl 


MROOl 


2219-T851  Kic 
2219-T852 

Davis,  R,  J,,  and  Rowe,  R.  A.,  "Mechanical  Properties  of  SRB 
Rolled-Ring  Forgings  and  Large  Hand  Forgings",  McDonnell  Douglas 
Astronautics  Company,  Huntington  Beach,  CA,  Report  MDC  GS545,  June  1980. 


2024-T851 
2024-T8510 
2124-T851  Kje 
2219-T851 
2419-T851  Kr. 
7075-T651  Kjg 
7075-T6510  K.- 
7075-T6511  (C 
7075-T7351 


7075-T7651 

7075(ALCLAD)-T7651  K- 
7079-T551  Kxc 

7079-T851  K- 

7175-T76511  Kic 

7178-T7651  Kt- 

7475-T651  K. 

7475-T7351 


Collls,  S.  F.,  ec  al.,  "Fracture  Toughness  Data  Bank  for  Aluminum 
Alloy  Mill  Products",  Aluminum  Company  of  America,  Alcoa  Laboratories, 
Alcoa  Center,  PA,  Data  Submitted  by  Alcoa,  Reynolds  Metals,  Kaiser 
Aluminum,  and  Martin  Marietta  Aluminum  and  Prepared  for  Metal 
Properties  council,  Inc.,  August  1979. 


7075-T651  da/dN 
707S-T7351  Ktc,  da/dN 
X7090-T7E69  da/dN 
X7091-T7E70  da/dN 


"Damage  Tolerant  Test  Data  on  X7090,  X7091,  and  7075  Aluminum", 
Hacarlals  Research  Laboratory,  Inc.,  Clenvood,  IL,  Under  Contract 
CO  ARRADCOH,  (DAAK10-79-C-0278) ,  Received  June  1982. 

NCOOl  705D-T736  Kjc 

7050-T73651  Kjg 
7149-T73511  Kic 

Plane  Strain  Fracture  Toughness  Data  Secs  on  Aluminum,  Steel  and 
Titanium  Alloys,  Data  Sent  from  P.  C.  Porter  of  Northrop  Corporation, 
March  1,  1982. 

NC002  7050-T736  da/dN 

7050-T73651  da/dN 
7075-T7351  da/dN 
7I49-T735U  da/dN 


Fatigue  Crack  Growth  Race  Data  on  Aluminum,  Steel  and  Titanium 
Alloys,  Data  Sent  From  P.  G.  Porter  of  Northrop  Corporation, 

March  1,  1982. 

NC003  2024-T851  K-  ,  da/dN 

2124-T851  Kx®,  da/dN 
7050-T73651  Kic 
7075-T7351  Kig,  da/dN 

Chananl,  G.  R,,  ec  al.,  "Methodology  for  Evaluation  of  Fatigue 
Crack-Growth  Resistance  of  Aluminum  Alloys  Under  Spectrum  Loading", 
Northrop  Corporation,  Aircraft  Division,  Hawthorne,  CA,  Contract 
No.  N00019-80-C-0427,  April  1982. 


TABLE  7.1::  (Cont) 


RAOOl 


RA002 


RA003 


RA004 


RAOOS 


RA006 


RA007 


RAOOS 


RA009 


RAOlO 


2124-T851  Kjg 

Surmnary  of  Plane-Scrain  Fracture  Toughness  and  Motch-Tensile 
Tests-Reynolds  Metals  Company,  Metallurgical  Research  Division, 
Richmond,  VA,  Project  36-KFP-3M04,  September  L978  -  June  1980. 

2124-T851  Kjc 

Suaiaary  of  Plane-Scrain  Fracture  Toughness  and  Notch-Tens'''  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division  .h  ond, 
VA,  Project  38-KFP,  November  1978, 

7475-T7351  Ki,. 

Summary  of  Plane-Strain  Fracture  Toughness  and  Nocch-Tei 
Tescs-Reynolds  Metals  Company,  Metallurgical  Research  D1  s^ 
Richmond,  VA,  Project  38KFN-7475  Alloy,  March  1978  -  Move,  ,,  1978. 

7475-T7351 

SusHsary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-KFN-7475  Alloy,  August  1977  -  December  1977. 

7475-T7351 

Susnary  of  Plane-Scrain  Fracture  Toughness  and  Notch-Tensile  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFN-3M04-7475  Alloy,  May  1980, 

7475-T7351  «!<. 

Susaury  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFP-7475  Alloy,  September  1977  -  November  1977. 


7475-T7651  Kjc 

SuHary  of  Plane-SCrain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-KFP-7475  Alloy,  1977. 

7050-T73651 

Summary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-KFP-7050  Alloy-T73651 ,  January  197R, 

7050-T73651  Ki^ 

Sunaary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Macallurglcal  Research  Division,  Richmond, 
VA,  Project  37-KFN-7050  Alloy-T7365l ,  1977. 

7050-T73651 

Summary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tescs- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFP-7050  Alloy-T73651 ,  1977. 


TABLE  7.15  (Cent) 


7178-T651  da/dN 

Data  Sheets  Containing  Fatigue  Crack  Growth  Rate  Data  on  7178-T651 
Aluminum  Plate  Supplied  by  J.  Stolpestad,  Rockwell  International, 
North  American  Aircraft  Division,  March  1982. 

2219-T851  da/dN 

Chaiig,  J.  B.,  and  Stolpestad,  J.  H.  ,  "Improved  Methods  for 
Predicting  Spectrum  Loading  Effects  -  Phase  I  Report,  Volume  11  - 
Test  Data",  Rockwell  International  Corporation,  Los  Angeles  Division, 
Los  Angeles,  CA,  Report  AFrDL-TR-79-3036 .  March  1978. 


2024-T852 

^Iscc 

7075-T73 

^Iscc 

2124-T851 

^Iscc 

7075-T7351 

^Iscc 

2219-T851 

*^Iscc 

7075-T73511 

^Iscc 

7049-T7352 

^Xscc 

7075-T7651 

^Iscc 

7050-T73651 

Kiscc 

7175-T73652 

^Tscc 

Ferguson,  R.  R. ,  and  Berryman,  R.  C.,  "Fracture  Mechanics  Evaluation 
of  B-1  Materials",  Rockwell  International,  B-1  Division,  Los  Angeles, 
CA,  Contract  No.  F33657-70-C-0800,  Report  No.  ArML-TR-76-137, 

October  1976. 

7010-T73651  da/dN 

Cervay,  R.  R. ,  "An  Empirical  Model  for  Loallr^  Ratio  Effect  on 
Fatigue  Crack  Growth  Rate  Data",  Unlverlsty  of  Dayton  Research 
Institute,  Dayton,  OH,  Contract  No.  F33615-80-C-5011 ,  Report  No. 
AFWAL-TR-81-4140,  November  1981. 

7010-T73651  Ki<.,  da/dN,  Kig^c 

Cervay,  R.  R. ,  "Mechanical  Property  Evaluation  of  Aluminum  Alloy 
7010-T73651",  University  of  Dayton  Research  Institute,  Dayton,  OH, 
Contract  No.  F3361S-78-C-5002,  Report  No.  AFWAL-TR-80-4094 ,  July  1980 

2419-T851  Kic.  da/dN 

Rusebau,  J.  J.,  "Mechanical  Property  Data  for  Aluminum  Alloy 
2419-T851  Plate",  University  of  Dayton  Research  Institute,  Dayton, 

OH,  Contract  No.  P33615-74-C-5024,  Report  No.  AFML-TR-75-136 , 
September  1975. 

2124-1851  Kic  da/dN 

Ruschau,  J.  J. ,  "Complete  Fatigue  Crack  Growth  Rate  Curves  for 
Aluminum  Alloy  2124-T851  Including  Typical  Crack  Growth  Models", 
University  of  Dayton  Research  Institute,  Dayton,  OH,  Contract  No. 
F33615-78-C-5002,  Report  No.  AFML-TR-78-155,  November  1978. 

2024-T3  da/dN 
7075-T73  da/dN 

Ruschau,  J.  J. ,  "The  Effect  of  Negative  R-Ratlo  on  Fatigue  Crack 
Growth  Race  Properties  for  Aluminum  7075-T73  and  2024-T3",  University 
of  Dayton  Research  Institute.  Dayton.  OH,  Contract  No.  F33615-78-C- 
5002,  Technical  Memorandum  UDR-TM-80-07 ,  March  1980. 
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2024-T351  da/dN 

Cervay,  R.  R. ,  "An  Capirical  Model  for  Load  Ratio  and  Test 
Temperature  Effects  on  the  Fatigue  Crack  Growth  Rate  of  Aluminum 
Alloy  202A-T3S1",  University  of  Dayton  Research  Institute,  Dayton, 
OH,  Contract  No.  F3361S-«0-C-5011 ,  Report  Mo.  AFWAL-TR-82-4025, 
March  1982, 

2219-T8S1  da/dN 

Miller,  M.  S.,  and  Gallagher,  J,  P,,  "An  Analysis  of  Several 
Fatigue  Crack  Growth  Rate  (FCCR)  Descriptions",  University  of 
Dayton  Research  Institute,  Dayton,  OH. 


7049- T73511  Kt- 

7050- T73511  K.  ,  da/dN 
7075-T73511  Kj  ,  da/dN 


Petrak,  G.  J.,  "Effects  of  Purity  Level  on  the  Mechanical  Properties 
of  7000-Serles  Aluminum",  Air  Force  Wright  Aeronautical  Laboratories 
(AFVAL/MLSA) ,  Air  Force  Systems  Cooesand,  WPAFB,  OH,  Project  No. 

2418,  April  1980. 
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•  NOTE-  MET  SECTION  STRESS  EXCEEDS  SO'/.  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEw 
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TADLE  8. 1.3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOC  IATED  WITH  FIGURE  8. 1. 3. 1  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7001 

CONDITION:  T/5 


DELTA  K 
(KSI*IN*«l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


E  ---  R  T 
LAE  AIR 


A:  10.  34 

DELTA  K  B: 

MIN  C: 

D: 


a  13 


13.  00 
16.  00 
20.  00 


18.  1 
32.  0 
60.  7 


A:  20.  63 

DELTA  K  B: 

MAX  C: 

D: 


67.  3 


ROOT  MEAN  SQUARE  4.  22 

PERCENT  ERROR 

LIFE  0.  0-0.  9 

PREDICTION  0.  5-0.  9 

RATIO  0.8-1  29  2 

SUMMARY  1.29-2.0 
(NP/NA)  >2.  0 


8.1-6 


CONDITION/HT  T75 
FORM:  0.  16"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  +0.05 
•'FREQUENCY:  2.  00 


YIELD  STRENGTH:  72.  2  KSI 
ULT  STRENGTH:  79.  6  KSI 
SPECIMEN  THK:  0.163" 

SPECIMEN  WIDTH:  9.010-  9.030' 

REFERENCES:86734 


AK  (MPA  >/m) 

4  10  40  100 


ENVIRONMENT:  R. 
LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  vAn) 


AK  (MPA  y/m) 
4  10  4 


4  10  40 


4  10  ' 

AK  (KSI  vAn) 


Figure  8. 1.3.1 


8.1-7 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


TABLE  8. 2. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE  8. 2. 3. 1  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7005 

CONDITION:  T6 

ENVIRONMENT:  R  T  ,  LAB  AIR 


DELTA  K 
(KSI*IN**1 /2) 


DA/DN  (10-K*-6  IN.  /CYCLE) 
ABC 


R=--+0  05 


A 

DELTA  K  B 
MIN  C 
D 


DELTA 

MAX 


A 
K  B 
C 
D 


6. 

IS 

1. 

78 

7 

00 

2. 

69 

8. 

00 

3 

95 

9. 

00 

5. 

31 

10. 

00 

6. 

74 

13. 

00 

11. 

5 

16. 

00 

17. 

4 

20. 

00 

28. 

5 

25. 

00 

52. 

4 

26. 

14 

60. 

3 

ROOT  MEAN  SQUARE  12. 16 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  B 

RATIO  0.  B-1  25  4 

SUMMARY  1.25-2  0 
(NP/NA)  >2.  0 


8.2-4 


CONDITION/HT:  T6 
\v;  FORM:  0.  16" TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  2.00 

■‘-  •V  ‘  I-  ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  49.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.100-  0.162" 

SPECIMEN  WIDTH:  3.000-  14.040" 
REFERENCES  86734 


TABLE 
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UD003 


TARLE  8. 4. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.4. 3.1  INDICATING  EFFECT 

OF  ENVIRONMENT 

MATERIAL:  ALUMINUM  7010 

CONDITION:  T73651 


DELTA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


DA/DN  (10*»-(!b  IN.  /CYCLE) 


E=  R  1 

+ 

II 

Ui 

250 

LAB  AIR 

AIR 

5. 

00 

386 

3. 

73 

186 

4. 

00 

253 

5. 

00 

648 

6. 

00 

886 

1. 

60 

7. 

00 

2. 

11 

3. 

70 

8. 

00 

3. 

98 

7. 

80 

9. 

00 

6. 

40 

13 

9 

10. 

00 

9. 

21 

20. 

4 

13. 

00 

18. 

6 

32 

4 

16. 

00 

27. 

5 

42 

5 

20. 

00 

38. 

0 

84. 

5 

25. 

00 

50. 

0 

30. 

00 

74 

7 

31. 

27 

94. 

6 

20 

31 

91 

0 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


12.  77 


7.  88 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  8 
0.  B-1 
1  25-2 
>2 


25 

0 

0 


8.4-4 


.AS. 


CONDITION/HT:  T73651 
FORM;  2.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-S 
STRESS  RATIO.  ♦0.  10 
FREQUENCY:  20.  00-  25.  00  HZ 


YIELD  STRENGTH:  64.4  KSI 
ULT.  STRENGTH:  73.  7  KSI 
SPECIMEN  THK  0.300" 
SPECIMEN  WIDTH:  1.500" 
REFERENCES;UD003 


AK  (MPA  v/m) 

4  10  40 


AK  (MPA  ■\/rn) 

4  10  40  1 


ENVIRONMENT:  R. 
LAB  AIR 


ENVmONMENT:  +  250“  F 
AIR 


4  10 


40  100 


4  10  40  100 

AK  (KSI  N/m) 


4  10  40  1 


4  10  40 

AK  (KSI  v^) 


Figure  8. 4. 3.1 


TABLE  8. 4. 3, 2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  WITH  FIGURE  8.4. 3.2  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL.  ALUMINUM 
CONDITION  T73A51 
ENVIRONMENT:  R  T 

7010 

LAB  AIR 

DELTA  K 

DA/DN 

IN.  /CYCLE) 

(K3I*IN«»l/2) 

A 

B 

C 

D 

R-+0  30 

R-+0  50 

R=+0.  65 

73 

II 

+ 

O 

00 

o 

A:  3.  39 

1H5 

DELTA  KB:  2.  70 

.  141 

MIN  C:  3  52 

430 

D:  a.  70 

.  167 

3.  00 

.  202 

.  357 

3.  50 

.  192 

.  259 

.  864 

4.  00 

.  240 

.  338 

539 

1.  55 

5.  00 

.  463 

1.  03 

2.  01 

3.  25 

6.  00 

1.  08 

2.  76 

4  29 

5.  69 

7.  00 

2.  35 

4.  86 

6  14 

10  3 

8.  00 

4.  16 

6  95 

8  53 

13.  8 

9.  00 

6.  11 

9  11 

12  1 

10.  00 

8.  19 

11  7 

17.  8 

13.  00 

18.  4 

27.  7 

16.  00 

40.  1 

A:  16.  00 

40.  1 

DELTA  K  B.  14.67 

51  9 

MAX  C;  12.66 

58.  5 

D;  8.  00 

13.  8 

ROOT  MEAN  SQUARE 

13  51 

20  48 

18  00 

21  76 

PERCENT  ERROR 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25 

SUtWARY  1  25-2  0 

(NP/NA)  >2  0 


8.4-f, 


CONDITION/HT:  T73651 
FORM:  2.  00*'TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY  10.00-  20.00  HZ 
ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH  64.4  KSI 
ULT  STRENGTH  73.7  KSI 
SPECIMEN  THK  0.200" 
SPECIMEN  WIDTH  1.  400” 
REFERENCES:UD002 


AK  (MPA  vTtT) 

4  10  40  100 


STRESS  RATIO  -  -*-0.  30 


4  10  40  100 


STRESS  RATIO  -  +0.  @5 


4  10  40  100 

AK  (KSI  v^l 


AK  (MPA 

4  10  40  100 


4  10  40 


STRESS  RATIO  =  -hB,  00 


4  10  40 

AK  (KSI  \  ini 


F  i.rjur('  8.4.  .  2 


8.4-7 


TAULF:  8. 4. 3. 3 


TATIGUE  crack  growth  rates  at  defined  levels 
OF  stress  intensity  factor 

data  .--SSOCIATED  with  figure  8.4. 3. 3  INDICATING  EFFECT 

OF  ENVIRONHENT 


MATERIAL:  ALUM)^J'JM 
CONDITION:  T7367: 


7010 


DEi_TA  K 

DA/DN  (10**- 6 

IN.  /CYCLE 

(K3I*INi 

1  /  L' ) 

A 

B 

C 

E=  R  T 

E=+  250F 

E=+  350f 

i  AB  AIR 

AIR 

AIR 

A 

^  C' 

243 

DELTA  K  B 

3.  59 

184 

MIN  C 

2.  SO 

162 

D 

3.  00 

301 

3.  50 

449 

4.  00 

.  531 

.  725 

5,  00 

2S0 

.  943 

1.  BO 

L.  00 

668 

2.  13 

3  60 

7.  00 

.  998 

4,  29 

6  20 

8.  00 

1.  33 

7.  12 

9  98 

9.  00 

1.  91 

10  5 

15  6 

10.  00 

2.  83 

14  9 

24.  1 

13.  00 

9.  07 

37.  9 

16.  00 

23.  5 

20.  00 

06.  5 

A 

23,  58 

88.  6 

DELTA  K  B 

14.  35 

52  8 

MAX  C 

10.  67 

32.  2 

D 

ROOT  MEAN 

SQUARE 

19  41 

16.  45 

2  53 

PERCENT  ERROR 


LIFE  0.  0-0  5 
PREDICTION  0.  S-0  S 

RATIO  0.  8-1  25 

SUMHARY  1.25-2  0 

(NP/NA)  >2  0 
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CONDITION/HT:  T73651 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO  +0.  10 
FREOUENCY:  20.  00-  25.  00  HZ 


YIELD  STRENGTH:  64,4  KSI 
ULT.  STRENGTH:  73.  7  KSI 
SPECIMEN  THK:  0.300” 
SPECIMEN  WIDTH.  1.  500" 
REFERENCES:UD002.  UD003 


AK  (MPA  -v/m)  (MPA  x/rn) 

4  10  40  100  4  10  40  100 


i  iquro  P- .  4 . 3 . 3 


8.4-f! 


TAQLF:  8. 4. 3. 4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.4. 3.4  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T73A5i 

7010 

DEI  TA  K 

DA/DN  (10**-6 

IN  /CYCLE) 

(KSHHN*frl  /2) 

A 

B 

C 

D 

R  1 

E=+  250F 

LAB  AIR 

AIR 

A:  5.  43 

5H8 

DELTA  K  B:  5.  75 

3  45 

MIN  C 

D: 

L.  00 

.  760 

3.  99 

7.  00 

1  69 

6.  39 

8.  00 

3.  28 

9  10 

9.  00 

4  80 

12.  2 

10.  00 

6.  03 

15.  7 

13.  00 

9.  10 

31  1 

16.  00 

13.  0 

20.  00 

22.  5 

A:  24.  31 

46.  1 

DELTA  KB;  15.  48 

54  5 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

9  39 

4.  95 

PERCENT  ERROR 

i-IFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O  0-0  5 
0  5-0  8 
0  B-1  25 
1  25-2  0 
.'2  0 


CONDITION/HT:  T73651 
FORM.  2.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-S 
STRESS  RATIO:  +0.10 
FREQUENCY:  20.  00-  25.  00  HZ 


AK  (MPA  -s/m) 

4  10  40  100 

I  'T'lTTFl - 1  'J'MI'I 

ENVIRONMENT:  R-  T.  . 

LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  sAn) 


YIELD  STRENGTH:  62.9  KSI 
ULT.  STRENGTH:  73.  7  KSI 
SPECIMEN  THK  0.  300" 
SPECIMEN  WIDTH:  1.500" 
REFERENCES:UD003 


AK  (MPA  v/m) 

4  10  40  100 


ENVIRONMENT:  +  250°  F 
AIR 


4  10  40  100 


4  10  40 

AK  (KSI  -vAn) 


Figure  8.4. 3,4 
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ALUM. 

ALLOY 


7010 


.0  =  1 

z 

■D 

1 0  (t: 

r5 


TADLE  8.4. 


TJGUE  CR4>CK  GROWTH  RATES  AT  DEFINED  LF^'ELS 
nr  STRESS  INTENSITY  FACTFiR 


MATERIAL  ALUMINur-i 
CONDITION:  T736f.l 


SSOCIATED  WITH  FIGURE  8.4. 3. INDICATING  EFTEC 
or  ENVIRONMENT 


/OlO 


DEL  TA  K 
(KSHHN*-al/i-I) 


E-  R.  T. 
LAE  AIR 


DELTA  K  B 
MIN  C 
D 


4.  GO 

5.  00 

6.  00 

7.  00 

8.  00 
9  00 


,  540 
031 
i  49 
3  13 


DELTA  K  B 
MAX  C 
D 


10.  00  : 

6 

1 

13.  00 

15 

0 

16.  00 

34 

3 

20.  00 

85 

4 

20  03 

85 

9 

14.  89 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


1  5  05 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0  5-0  8 
0  8-1  25 
1  25-2  0 
>2  0 


DA/DN  <10»*-6  IN  /CYCLE) 
B  C 

L=+  250 


330 
1  01 
2  24 
4.  13 
6  81 
JO  4 
J5  3 
40  7 


70  6 


22.  86 


H.4-1 


vVO%’ r 


s'*  •  .  '  »  ' 

•  . 


CONDITION  HT  T73651 
FORM  2.  00"TH  PLATE 
SPECIMEN  TYPE  CT 
ORIENTATION  T-L 
STRESS  RATIO  +0.  10 
FREOUENCY  20.  00-  25.  00  HZ 


YIELD  STRENGTH  62.9  KSI 
ULT  STRENGTH:  73.  7  KSI 
SPECIMEN  THK:  0.300" 
SPECIMEN  WIDTH:  1.500" 
REFERENCES:UD003 


ALLOY 


7010 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  -v/m) 

4  10  40  100 


ENVIRONMENT  R. 

LAB  AIR 


ENVIRONMENT  +  250“  F 
AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


4  10  40 


4  10  _ 40 

AK  (KSI  V  in) 


Fiquro  8.4.^.'") 
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MATERIAL:  ALUMINUM 
CONDITION  Ti'jA 


TABLE  8.5. 3.1 

STAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

associated  with  figure  8. 5. 3.1  INDICATING  EFRECT 

OF  ENVIRONMENT 

M  7039 


K  MAX 

(KSI«IN*>l/2> 


DA/DT  IN/HOUR) 

B  C 


K  MAX  B 
MIN  C: 
D 


K  MAX  B: 
MAX  C: 

D: 


B.  00 


WET  3X/DAy  WiTH 
3  07.  NACL 


9.  00  ; 

1319 

10.  00  : 

1834 

1 3.  00 

3401 

16.  00 

4682 

20.  00  . 

5820 

25.  00  : 

6641 

30.  00  : 

7125 

35.  00 

7506 

AO.  00 

7898 

43.  00  . 

8165 

ROOT  MEAN  S 
PERCENT  ER 


fatiql'F  crack  grouth  ratf  at  defined  levels  of  the  stress-intensity  factor 
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-  PRODUCT  -  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5*  K(IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  UIDTH  THICK  DESIGN  LENGTH  ( K ( I C > / T YS ) •* 2  K(IC>  MEAN  DEV  DATE  REFER 

(IN)  (F)  (KSI)  (IN)  (IN)  (IN)  (IN)  (KSI*SQRT  IN) 
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-  PRDUUCT--  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5*  K(IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  ( K < I C ) /T YS ) * *2  K(IC)  MEAN  DEV  DATE  REFER 
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fatigue  crack  wRDwTH  rates  at  defined  levels 
OF  STRESS  INTENSITY  FACTOR 

data  .tGSCCIATED  with  figure  8.6. 3.1  INDICATING  EFFECT 


OF  ENVlRONMtNT 


MATER  I  Ai 

AL 

UMI 

N!jM 

7049 

condition  I 

70 

Dll 

TA  K 

DA/DN 

<  1  0#-a--6 

IN  /CYCLE 

(  KS  I  *  I  N-»*  3 

/  L' ) 

A 

B 

c 

R  T 

E  -  R 

T 

E=  R.  T. 

DRY  AIR 

H  H  A 

SALT  FOG 

A 

L. 

1  7 

4  1  / 

delta  K 

B 

6 

21 

10 

4 

MIN 

C 

A. 

OF 

9  1  1 

D 

7. 

00 

6.  89 

11 

7 

10  8 

8 

00  : 

10.  1 

16 

5 

15  7 

9 

00  , 

14.  a 

30. 

7 

21.  5 

10 

00  : 

24.  8 

28 

5 

30.  1 

A 

11 

88  : 

112 

DELTA  K 

B 

10. 

89  : 

100 

MAX 

C; 

11. 

44  : 

76  4 

CONDITION/HT:  T73 

FORM:  4.00-  5.  00"TH  FORGING 

SPECIMEN  TYPE:  CT 

ORIENTATION  T-L 

STRESS  RATIO:  +0.  33 

FREQUENCY:  18.30 


YIELD  STRENGTH:  58.  1-  68.5  KSI 

ULT  STRENGTH:  68.  4-  76.  4  KSI 

SPECIMEN  THK.  1.495-  1.502" 

SPECIMEN  WIDTH:  3.  800" 
REFERENCES:86842 


AK  (MPA  VnT) 

4  10  40  100 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R. 
DRY  AIR 


ENVmONMfNT  R.  T 

H.  H.  A. 


4  10  40  100 

I'M  I'I'I  I 
ENVIRONMENT:  R.  T.  , 
SALT  FOG 


4  10  40  100 

AK  (KSI  >/Tn) 


4  10  40 


4  10  41 

AK  (KSI  v'^) 


Figure  8.G.3.1 


a.G-17 


lAbLfc"  8.6. 3.2 


'ATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.6. 3.2  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL. 

ALUMINUM 

7049 

CONDITION 

T73 

DEI  TA 

K 

DA/DN 

IN.  /CYCLE) 

(KSI*IN*»l/2) 

A 

B 

C 

D 

E=  R  T 

E=  R.  T. 

E=  R.  T 

DRV  AIR 

H.  H  A 

SALT  FOG 

A: 

S.  96 

2  16 

DELTA  K  E(. 

6.  02 

3.  75 

MIN  C . 

5.  50 

3  18 

D 

6.  00 

2.  21 

5  58 

7.  00 

3  98 

6.  87 

9  92 

8.  00 

6.  87 

10  0 

14.  0 

9  00 

10.  3 

12.  5 

17.  9 

10.  00 

13  9 

15.  5 

22.  2 

13.  00 

28.  6 

42  9 

46  1 

16.  00 

62.  3 

105 

20.  00 

130 

A: 

17.  34 

82.  1 

DELTA  K  B: 

15.  15 

71  3 

MAX  C: 

20  25 

126 

D 

ROOT  MEAN 

SQUARE 

5  13 

6  07 

6.  24 

PERCENT  ERROR 

LIFE  0.  0-0  5 
PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  1  1  1 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.6-18 


CONDITION/HT:  T73 
FORM:  5-00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  +0.33 
■'frequency:  5.  20 


AK  (MPA  y/m) 

4  10  40  100 


Figure 


YIELD  STRENGTH.  60.  1  KSI 
ULT.  STRENGTH:  70.  3  KSI 
SPECIMEN  THK:  0.748-  0.750" 

SPECIMEN  WIDTH:  3.  000" 
REFERENCES:86842 


AK  (MPA  y/m) 


1  4  10  40  100 


AK  (KSI  \An) 

8 .  G  .  3 . 2 


8.6-19 


AK  IKSI  V  "^1 


7ABLL-  8.6. 3.4 


fatigue  crack  growth  rates  at  defined  levels 

Or  STRESS  INTENSITY  FACTOR 

data  associated  WITH  FIGURE  8. 6. 3. 4  INDICATING  EFFECT 

or  ENVIRONMENT 


MATERIAL;  ALUMINUM  7049 

CONDITION  T/3 


DEl.TA  K 
(KSI«IN*-»l/2) 


DA/DN  IN.  /CYCLE) 

ADC 


R  T 

DRY  AIR 


E=  R  T. 
H  H.  A 


A 

6  20 

211 

DELTA 

K 

B 

6.  14 

1 

80 

MIN 

C 

D 

7.  00 

883 

4 

42 

8.  00 

1.  66 

10. 

0 

9  00 

2.  60 

14 

7 

10.  00 

6.  08 

18. 

7 

13.  00 

18.  0 

A 

13.  74 

31.  7 

DELTA 

K 

B 

11.  75 

41 

3 

MAX  C 
D 


D 


i 


T 


I 


ROOT  MEAN  SQUARE  16  39  16  49 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  3 
0.  S-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


1 


FABLF.  8.6.3. 


f  ^TIGiJiL'  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


data  -ssoc 

lATED  WI 

TH  FIGURE  8.6. 3. 5 

OF  STRESS  RATIO 

INDICATING  effect 

MATERIAL  ALUMINI'M 

7049 

CONDITION;  T7351 

ENVIRONMENT:  R  T  ,L 

H  A 

DELTA  K 

DA/DN  ( 1 0*»- 

6  IN  /CYCLE) 

(KSI^^IN^i^l  /2) 

A 

D 

C  D 

R  -  - 1  00 

R---^0  00 

R=+0.  50 

A  5  5l 

584 

DELTA  KB  5  71 

454 

MIN  C:  4  10 

.  344 

D 

5.  00 

765 

6.  00 

635 

515 

1  71 

7,  00 

.  894 

.  795 

3.  43 

8  00 

1.  40 

1  21 

6.  13 

9  00 

2  26 

1  79 

9  87 

10  00 

3  59 

2.  5P 

14  6 

13.  00 

11  5 

6,  57 

30  7 

16.  00  : 

24.  2 

13  6 

49  2 

20.  00  : 

43  9 

28  3 

lOB 

25.  00  : 

85  6 

56  9 

336 

30.  00 

179 

101 

827. 

35.  00 

330. 

171 

40.  00 

507. 

289 

A;  47.  38 

1288 

DELTA  KB  49.  1  5 

587 

MAX  C:  34.  04 

833 

D 

ROOT  MEAN  SQUARE 

9  31 

15  85 

12.  92 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
O  b-0  8 
0  8-1  25 
1  25-2  0 
:-2  0 


TABLE  8.6. 3.6 

-  ATIQ 

JE  CRACK 

GROWTH  RATES  AT  DEFINED  LEVEL 

or  STRESS  INTENSITY  FACTOR 

HATi:.  ASSO 

riATED  WITH  figure  8.6. 3. G  If-4DICATING  E 

OF  STRESS  RATIO 

MATERIAL  ALUMINUM 

7049 

CONDITION 

T735’ 

ENUIRONMENI 

P  T  ,3 

5V;  NACL 

DEI  TA 

K 

DA/DN  (  10-»*-6  IN  /CYCLE) 

(KSI*IN<^*1  /2) 

A 

B  C 

R=-l  00 

R=+0  50 

A 

&  Tv 

2  34 

DELTA  K  B 

4  0  9 

1  19 

MIN  C 

D 

S  00  : 

4  30 

6  00  : 

3  27 

10  4 

7,  00  : 

32 

18  6 

a  00 

■  ,J,  4 

28  0 

9.  00 

15  2 

38.  1 

10  00  : 

20  7 

48  8 

13,  00 

40  1 

86  6 

16.  00 

62  3 

137 

20.  00 

96  5 

228 

25.  00 

1  50 

383 

30  00 

222 

588 

35.  00 

322 

705 

40.  00 

462 

A 

48.  22 

833 

DELTA  K  B: 

36,  70  : 

659 

MAX  C: 

D 

ROOT  mean  square 

18  32 

14  87 

PERCENT  ERROR 

LIFE 

0  0-0  5 

PREDICTION 

0  5-0  8 

RATIO 

0  8-1  25 

SUMMARY 

1  25-2  0 

( NP/NA  > 

:  2  0 

TADl.t  8.0. 3. 7 


F<:-riGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
Gi‘  STRESS  INTENSITY  FACTOR 

DAT-:^  ASSOCIATED  WITH  FIGURE  8. 6. 3. 7  INDICATING  EFFECT 


OF  FRF.QUENCY 


MATERIAL:  ALUMIf:JM  7049 

CONDITION  T735: 

ENVIR0NMEN3:  R  T  .  3  Sa  NACI 


DEl_rA  K 
(KSI»IN<nH/2) 


DA/DN  <10**-6  IN  /CYCLE) 


(HZ )=  i  00  F(HZ)-  10.  00 


DELTA  K  B 
MIN  C: 
D 


delta  K  B 

MAX  C 
D 


S4 

n 

42 

5,  44 

1 

54 

6.  00 

4 

64 

3. 

08 

7.  00 

13. 

0 

7. 

31 

B.  00 

25 

5 

12 

8 

9.  00 

40 

5 

18. 

9 

10.  00 

56. 

1 

25. 

1 

13.  00 

100. 

44 

3 

16.  00 

145 

70. 

5 

20.  00 

224 

125. 

25.  00 

381. 

212. 

30.  00 

631. 

295 

35.  00 

946. 

384. 

40.  00 

1268. 

498. 

50.  00 

2158 

928. 

60.  00 

4564 

2129 

61.  17 

5082. 

67.  01 

4311 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


18  36 


14.  62 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NF/NA) 


0  0-0  3 
0.  5-0  8 
0  8-1  25 
1  25-2  0 
>2  0 


.'•V- 


8.6-28 


CONDITION/HT:  T7351 
FORM:  1.25"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
STRESS  RATIO:  +0.  00 

ENVIRONMENT:  R.  T.  .  3.  5%  NACL 


YIELD  STRENGTH:  72.0  KSI 
ULT.  STRENGTH:  80.  5  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  4.000" 
REFERENCES:MA007 


AK  (MPA  ^/m) 

4  10  40  100 


AK  (MPA  -/m) 

4  10  40  1C 


FREQUENCY  (Hz)  =  1.  00 


FREQUENCY  (Hz)  -  10.  00 


4  10  40  100 

I  'I'l'i'i — I  n^rv\~ 

FREQUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  >/m) 


10° 

10’ 

10  ‘ 

10'^ 

10' 

10-^ 

10  ‘ 

10'' 

10 

10'® 

10* 

10° 

10' 

io' 

4  10  40  1( 

- 1  ■>  I  '  I'l' 

FREQUENCY  (Hz)  = 


4  10  40  II 

AK  (KSI  >/Tn) 


Figure  8. 6. 3. 7 
8.6-29 


I 


si 


iLd 


TABLE  8. 6. 3. 8 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 6. 3. 8  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL. 

ALUMINUM 

7049 

SI 

CONDITION; 

T7351 1-HIGH 

PURITY 

DELTA  K 

DA/DN  (1C 

(KSI*IN**l/2) 

A 

B 

E=  R.  T. 

E=  R.  T. 

LAB  AIR 

H.  H.  A. 

A:  5.  95 

.  726 

DELTA  K 

B:  6.  21 

1.  25 

MIN 

C: 

D; 

6.  OO 

.  792 

7.  00 

2.  72 

3.  06 

8.  00 

5.  00 

6.  55 

9.  00 

6.  72 

10.  8 

10.  00 

7.  84 

15.  4 

13.  00 

11.  5 

29.  0 

16.  00 

19.  0 

46.  3 

A.  18.  73 

28.  2 

DELTA  K 

B:  18.  07 

65.  8 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0.  S 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUMHARV  1.25-2.0 
(NP/NA)  >2.  0 


5.  91 


5.  87 


8.6-30 


CONDITION/HT;  T7351 1-HIGH 
FORM:  1.  50"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -hB.  10 
FREOUENCY:  30.  00 


PURITY 


YIELD  STRENGTH:  78.  7  KSI 
ULT.  STRENGTH:  83.  9  KSI 
SPECIMEN  THK:  0.  625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:WA001 


ALUM. 

ALLOY 


7049 


AK  (MPA  Vm) 

4  10  40  100 

I  '  I  '  I'I'I - 1  M  M'l'l 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


AK  (MPA  v/m) 
4  10  4( 

I  '  I  M'l'l — r~n 

ENVIRONMENT:  R.  T 

H.  h.  a. 


4  10  41 


4  10  4 

AK  (KSI  \/m) 


Figure  8. 6. 3. 8 


8.6-31 


10'^  I 


10’  TO 
■D 


10'^  « 


10**  TO 


CONDITION/HT:  T73511--HICH 
FORM:  1.  50"TH  EXTRUSION 

SPECIMEN  TYPE;  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ■*•0.  10 
FREQUENCY;  30.  00 


PURITY 


YIELD  STRENGTH;  70.3  KSI 
ULT.  STRENGTH;  78.  5  KSI 
SPECIMEN  THK;  0.  625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:  WA001 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  IM'I - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


AK  (MPA  -v/m) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  ^/m) 


4  10 


4  10  4 

AK  (KSI  >/Tn) 


Figure  8. 6. 3. 9 


8.6-33 


TABLE  8,6,3.10 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.6.3,10  INDICATING  EFFECT 

C 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7049 

CONDITION:  T735ii-L0W  PURITY 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN«»1 /2) 

A 

B 

C 

E=  R.  1  . 

E=  R. T. 

LAB  AIR 

H.  H.  A 

A: 

6.  10 

.  567 

DELTA 

K 

B: 

5.  94 

.  867 

MIN 

C: 

D; 

6.  00 

.  944 

7.  00 

1  80 

2.  83 

8.  00 

3.  78 

5.  55 

9.  00 

5.  76 

8.  56 

10.  00 

7.  32 

11.  5 

13.  00 

10.  2 

19.  9 

16.  00 

32.  3 

A: 

14.  37 

11.  6 

DELTA 

K 

B; 

16.  99 

38.  8 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


11.  79 


8.  70 


LIFE  0.  0-0  » 
PREDICTION  0.  5-0.  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2.  0 


8.6-34 


CONDITION/HT:  T73511-LQW 
FORM:  1.50"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  10 
FREOUENCY:  30. 00 


PURITY 


YIELD  STRENGTH:  73.  1  KSI 
ULT.  STRENGTH:  80.  0  KSI 
SPECIMEN  THK:  0.625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:WA001 


AK  (MPA  v/m) 

4  10  40  100 

T  '■'I ' irn — r'rn'i'i 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 

I  '  I  '  I'f'l - 1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/m) 


10° 

(D 

10 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10“* 

10* 

10'^ 

10' 

10® 

10' 

10° 

® 

10‘ 

10’ 

10' 

10'^ 

10 ' 

10-^ 

10 

10“' 

10® 

10'® 

io’ 

10® 

10* 

AK  (MPA  Vm) 
4  10  4( 

I  '  j  'I'I'I — r-n 

ENVIRONMENT:  R.  T 

H.  H.  A. 


1  4  10  41 

iz  I  "^1 ' I'I'I  r~n 

-  ENVIRONMENT: 


4  10  4( 

AK  (KSI  v/m) 


Figure  8.6.3.10 
8.6-35 


TABLE  8,6.3.11 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEUELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.6.3.11  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

704  Q 

CONDITION 

T73511-L0W  PURITY 

ENVIRONMENT:  R  T 

LAB  AIR 

DELTA  K 

DA/DN  <10**-6  IN.  /CYCLE) 

(KSI*IN*»1 /2) 

ADC 

R^+0  )0 

A 

6.  07 

1  J9 

DEI  TA  K  B 

MIN  C 

D 

7.  00 

2.  98 

8.  00 

4.  99 

9.  00 

7  08 

10.  00 

9.  33 

13.  00 

20  0 

A 

14.  70 

33.  5 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

7.  33 

PERCENT  ERROR 

LIFE  0.  0-0  S 
PREDICTION  0.  5-0.  8 
RATIO  0.  8-1  2S 
SUHNARY  1 .  25-2.  0 
(NP/NA)  >2.  O 


8.6-36 


4  10  40  100 

AK  (KSI  nAh) 


8.6-37 


TABLE  8.6.3.12 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.6.3.12  INDICATING  EFFECT 

OF  ENVIRONMENT 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  36 


9.  47 


8.6-38 


CONDITION/HT:  T7351 1-MEDIUM  PURITY 

FORM:  1.50''TH  EXTRUSION 

SPECIMEN  TYPE:  CT 

ORIENTATION  L-T 

STRESS  RATIO:  +0.  10 

FREQUENCY:  30.  00 


YIELD  STRENGTH  75.4  KSI 
ULT  STRENGTH:  02.  5  KSI 
SPECIMEN  THK  0.625  ' 
SPECIMEN  WIDTH:  2.550" 
REFERENCES:WA001 


ALUM. 

ALLOY 

7049 


AK  (MPA  vm) 

4  10  40  100 

1  I'n - 1  M'MIM 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 

I  'T'l'n — I'M' r'i'i 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -s/m) 


AK  (MPA  Vm) 

4  10  40 

1  I  !  '  IMM 

ENVIRONMENT  R.  T 

H.  H.  A. 


1  4  10  4( 

-  ENVIRONMENT 


4  10  4I 

AK  (KSI  v'  in) 


Figure  8.6.3.12 
8.6-39 


TABLE  8.6.3.13 


PATI9UE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.6.3.13  INDICATING  EFFE 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7049 

CONDITION  T7351 1 -MEDIUM  PURITY 
ENVIRONMENT;  R  T  .  LAE  AIR 


DELTA  K 

DA/DN  (10*«-6  IN.  /CYCLE) 

(KSI*IN*^l/2) 

ABC 

R-+0  10 

A:  6.  21 

1  57 

DELTA  K  B: 

MIN  C: 

D: 

7.  00 

2  94 

8.  00 

4.  80 

9.  00 

6.  59 

10.  00 

3  36 

13.  00 

15  9 

16.  00 

37,  0 

A:  16.  60 

46.  6 

DELTA  K  B: 

MAX  C: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


11.  31 


PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

SUMMARY 

1 .  25-2.  0 

(NP/NA) 

>2.  0 

8.6-40 

CONDITION/HT;  T7351 1-MEDIUM  PURITY 

FORM:  1.  50"TH  EXTRUSION  YIELD  STRENGTH:  69.2  KSI 

SPECIMEN  TYPE:  CT  ULT.  STRENGTH:  76.  5  KSI 

ORIENTATION:  T-L  SPECIMEN  THK:  0.625" 

FREOUENCY:  30. 00  ,PECIMEN  WIDTH:  2.  550" 

ENVIRONMENT:  R.  T. .  LAB  AIR  REFERENCES:WA001 


AK  (MPA  Vm) 

4  10  40  100 

I'M  I'l'l - 1  '  1  '  I'l'I 

STRESS  RATIO  =  ■►0.  10 


4  10  40  100 

I  '  rT'I'l - 1  '  I  '  I'l'l 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  \/rn) 
4  10  4 


10° 

10 

io’ 

10'^ 

10' 

10'^ 

10  ‘ 

10“ 

10 

10'^ 

10* 

10' 

10° 

10* 

1  4  10  4 

=  I  '  I  'I'l'l - 

“  STRESS  RATIO  = 


4  10  4 

AK  (KSI  vAn) 


Figure  8.6.3.13 
8.6-41 


'lADl.L  8.6.3.14 


=^-TIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.6.3.14  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T7;35D 
ENVIRONMENT;  R  T 

7049 

L-  H  A. 

DEl.TA 

K 

DA/DN  (10i«*-6 

IN.  /CYCLE) 

(KSHHN*-»1/:?) 

A 

B 

C 

R  =  +  0.  03 

R=+0  30 

R=+0.  50 

A: 

:h.  03 

199 

DELTA  K  B; 

2.  27 

0632 

MIN  C: 

2.  36 

.  131 

D: 

2.  50 

0652 

.  117 

3.  00 

232 

200 

3.  50 

.  242 

.  331 

.  498 

4.  00 

333 

.  491 

.  912 

5.  00 

.  666 

1.  03 

1.  29 

6.  00 

1. 21 

1.  93 

2.  59 

7.  00 

1.  91 

3  29 

5.  39 

8.  00 

2.  80 

5.  20 

8.  14 

9.  00 

3.  99 

7  76 

9.  42 

10.  00 

5  63 

11  0 

13.  00 

15.  8 

25  9 

16.  00 

16  0 

A; 

16.  00 

16.  0 

DELTA  K  B: 

15.  87 

47.  6 

MAX  C; 

D: 

9.  67 

9  24 

ROOT  MEAfJ 

SQUARE 

14  91 

17.  33 

24  51 

PERCENT  ERROR 

PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 
SUMMARY  1 .  25-2.  0 
(NP/NA)  >2  0 


8.6-42 


CONDITION/HT:  T7352 
FORM;  3.  00"TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION;  L-T 
FREQUENCY:  6.  00 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  v^) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  •♦■0,  50 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  65.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.998-  1.000" 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:85837 


AK  (MPA  y/m) 

4  10  40 


STRESS  RATIO  =  -►0.  30 


4  10  40 


4  10  40 

AK  (KSI  y/ln) 


Figure  8.6.3.14 


8.6-43 


ALUM. 

ALLOY 


7049 


10  ^  ^ 


lO"*  1 

■D 


10'^ 


z 

^  -O 

10  ™ 
■o 


/  / . 


8.6-44 


CONDITION/HT:  T7352 
FORM:  3.  00"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  08 
FREOUENCY: 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  , 

L.  H.  A. 

6HZ 


4  10  40  100 

I  I  '  I'I'I - 1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  67.  0  KSI 
ULT.  STRENGTH:  76.  0  KSI 
SPECIMEN  THK:  0.250-  1.000* 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:88579 


AK  (MPA  v/m) 
4  10  4( 

I  t  I  '  I '  I'I'I — 

'  -  ENVIRONMENT:  R.  T 

S.  T.  W. 

-2  “  .  IHZ 


10° 

10’ 

10' 

10'^ 

10 

10-^ 

io‘ 

10“ 

10' 

10'^ 

10* 

10° 

10' 

10* 

4  10 

I  '  I  'I'I'I - 

ENVIRONMENT: 


4  10  4 

AK  (KSI  -^/m) 


Figure  8.6.3.15 
8.6-45 


ALUM. 

ALLOY 

1 

7049 


/dN  (mm/cycle) 


CONDITION/HT.  T7352 
FORM;  3.  00"TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0-  08 
FREOUENCY: 


YIELD  STRENGTH:  64.0-  65.0  KSI 

ULT  STRENGTH:  73.  0-  74.  0  KSI 

SPECIMEN  THK:  0.500-  0.990" 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:85837.  88579 


ALUM. 

ALLOY 


7049 


TABLE  8.6.3.17 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

LiATi  ASSOCIATED  WITH  FIGURE  8.6. 3. 17  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINLiM  7049 

CONDITION  T73 


K  MAX 

(KSI*IN*iH/2) 


DA/DT  (i0-tt-*-6  IN/HOUR) 
ABC 


E-- 

WET  3X/DAY  WITH 
.'i  bV.  NACL 


A; 

K  MAX  B: 

MIN  C: 

D 

200.  00 

A: 

K  MAX  B: 

MAX  C: 

D: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


CONDITION/HT:  T73 
FORM:  FORGING 
SPECIMEN  TYPE:  DCS 
ORIENTATION'.S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


K  max  (MPA  V^) 

4  10  40  100 

T"'  I M'l'i — I  '■I'l'Pr" 

ENVIRONMENT: 

WET  3X/DAY  WITH 
3.  5XNACL _ 


^QQQ 


4  10  40  100 

I  '  I  M'l'i - 1  '  I  M'l'i 

ENVIRONMENT: 


4  10  40  100 

^  max  (^Sl  ^/Tn) 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.  000' 
CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:e4284 


K  max  (MPA  V^) 
4  10  40 


10^ 

(D 

io’ 

io' 

10° 

10 

•  1 

10 

10' 

10  ^ 

10 

10° 

10 

io“ 

10' 

10° 

10' 

® 

io’ 

io' 

10° 

10' 

•  1 

10 

10 

10  ° 

10 

10° 

10' 

10'^ 

10 

10 

1  4  10  40 

=  I  '  I  M'l'i — 

-  ENVIRONMENT: 


4  10  40 

*^max  (I^SI  '\/Tn) 


Figure  8.6.3.17 
8.6-49 


ALUM. 

ALLOY 


7049 
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HPnouCT  Tf:9T  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5#  K(1C)  STAU 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  ( K ( I C ) / T YS ) ♦«2  K(IC)  MEAN  DEV  DATE  REFER 
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97!S  AL015 


PRODUCT —  TEST  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2  5*  K(IC)  STAN 

IRM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  <  K  (  I C )  /  T  VS )  **2  KdC^MEAN  DEV  DATE  REFER 


750  CT  O  760  O  19  IB  70  17  2/  1  A  1975  AL015 


TAHLE  8. 7. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7. 3.1  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T6 
ENVIRONMENT:  R  T  ..  L  H  A 


DELTA  K  DA/DN  IN  /CYCLE) 

(KSI*IN-»*1  /2) 


A:  6.  13 

DELTA  K  B: 

MIN  C: 

D: 

7  00 

8  00 
9.  00 

10.  00 
13  00 
16.  00 
20.  00 
25.  00 

A:  25,  27 

DELTA  K  B: 

MAX  C: 

D: 


ROOT  MEAN  SQUARE  9  08 

PERCENT  ERROR 


LIFE  O.  0-0  3 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  4 

SUMMARY  1.25-2  0 


R- ^0  33 
2.  VI 


4  01 
6  16 
8  98 
11.9 
21  8 
41  8 
114. 
280. 

287. 


(NP/NA)  >2  0 


CONDITION/HT.  TB 
FORM:  0,  18"TH  SHEET 

SPECIMEN  TYPE  CCP 
orientation  T-L 

FREQUENCY  13.  30  HZ 
ENVIRONMENT  R.  T.  .  L.  H.  A. 


AK  {MPA 

4  10  40  100 


YIELD  STRENGTH:  75.  0  KSI 
ULT.  STRENGTH:  83.  2  KSI 
SPECIMEN  THK:  0.177-  0.  179'’ 

SPECIMEN  WIDTH:  3.999-  4.000' 

REFERENCES:86213 


AK  (MPA  v/m; 


4  10  40  100 


STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v'^) 


4  10 


4  10 


4  10 

AK  (KSI  \  ini 


:'igurc-  0.7.  1.1 


H.  7-3^ 


ALUM. 

ALLOY 


TABLE  8.7. 3.2 


8.7-3G 


CONDITION/HT:  T6 
FORM:  0.  18"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  13.30  HZ 


YIELD  STRENGTH:  75.0  KSI 
ULT.  STRENGTH:  83.  2  KSI 
SPECIMEN  THK:  0.176-  0.177 

SPECIMEN  WIDTH:  4.000" 
REFERENCES:86213 


AK  (MPA  v/m) 

4  10  40  100 

T  'T'  IM'I  I  '  I  '  I  'I'l 

ENVIRONMENT:  R.  t.  . 

H.  H.  A. 


4  10  40  100 

T"''TT'I'l - 1  'T'nMT" 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  >/m) 
4  10  4 


=  1  'S'  IM'I 

_  ENVIRONMENT 

— 

— 

— 

— 

— 

r„i . j . uiih. 

_ L_x. 

1  4  10 

■'  PI 'I'l 

-  ENVIRONMENT 


4  10 

AK  (KSI 


Figure  8.7.3.; 


8. 7- 


da/dN  (in/cycle)  da/dN  (in/cycle) 


CONDITION/HT:  T6 
FORM:  0.  18"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  13.30  HZ 


YIELD  STRENGTH:  74.5  KSI 
ULT  STRENGTH:  82.  7  KSI 
SPECIMEN  THK:  0.180-  0.181" 

SPECIMEN  WIDTH:  3.  999-  4.  000 

REFERENCES;8B213 


AK  (MPA  y/m) 

4  10  40  100 

~1  ’T’TTT  ^  'J  M  M'l 

ENVIRONMENT:  R.  i .  , 

H.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  Vm) 
4  10  A 


4  10 


4  10  ‘ 

AK  (KSI  -s/m) 


Figure  8 , 7 . 3 . 3 


8.7-39 


TABLE  8. 7. 3. 4 


faticue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8.7. 3.4  INDICATING  EFRCC 
OF  STRESS  RA'I  ID 


MATERIAL,  ALUMINUM  7050 

CONDITION:  T73 
ENVIRONMENT.  R  T  ,  L  H  A. 


CONDITION/HT:  T73 
FORM:  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION:  L-T 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT;  R.  T.  .  L.  H.  A. 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/m' 


YIELD  STRENGTH;  71.0  KSI 
ULT  STRENGTH:  78.  0  KSI 
SPECIMEN  THK  0.500" 
SPECIMEN  WIDTH:  2.810" 
REFERENCES:88579 


AK  (MPA  -s/m) 


4  10 


4  10 


4  10 

AK  (KSI  -s/Tn) 


10'’  1 
■o 


10' 


2 

•D 

1 0  ro 

•D 


Figure  8.7. 3.4 


8.7-41 


lABLt  6.7. 3. -j 


ATIQUE  CRACK  GROWTH  RATES  AT  DEFR4ED  LE'^ELS 
OF  STRESS  INTENSITY  FACTOR 

associated  WITH  FIGURE  8. 7. 3. 6  INDICATING  EFFEC 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM 
CONDITION:  T7051 

7050 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

ABC 

E  --  R  T 

3.  5X  NACL 

A:  3.  01 

017 

DELTA  KB:  8 

MIN  C: 

D 

3.  DO 

.  102 

4.  00 

.  271 

5.  00 

765 

6.  00 

1. 67 

7.  00 

3  27 

8.  00 

5.  76 

9.  00 

9  22 

10.  00 

13.  5 

13.  00 

29.  9 

16.  00 

49.  3 

20.  00 

78.  5 

25.  00 

121 . 

A:  27.  97 

152. 

DELTA  K  B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


10  75 


CONDITION/HT;  T7351 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO  +0.10 
FREQUENCY  20.  00  HZ 


YIELD  STRENGTH: 

ULT  STRENGTH 
SPECIMEN  THK:  0.151" 
SPECIMEN  WIDTH  3.000' 
REFERENCES:86844 


AK  (MPA  y/m) 

4  10  40  100 

I  '  M  I'MI - 1 

ENVIRONMENT:  R.  T.  . 

3.  5X  NACL 


AK  (MPA  V  fTi) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  %/ln) 


4  10 


4  10 

AK  (KSI  v/in) 


Figure  8. 7. 3. 5 


8.7-43 


TABLE  8.7. 3.6 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7. 3.6  INDICATING  EFFECT 

OF  ENVIRONMENT 


UMINUM  7050 


DELTA  K 
<,KSI*IN*«-l/2) 


DELTA  K  B 
MIN  C 
D 


6.  Ofe 
5,  19 


*  ' 

6.  00 

1  15 

7.  00 

2  47 

4.  36 

•  •  •  ■> 

8.  00 

3  71 

9.  90 

9.  00 

5.  15 

16.  2 

1 

10.  00 

6.  79 

22  9 

4  ■ 

k  '  to 

13.  00 

13.  1 

54.  4 

>V- 

.s".  •, 

16.  00 

22  3 

106 

r.A".' 

20.  00 

42.  1 

171. 

h.v.’ 

25.  00 

83.  3 

237 

■n 

30.  00 

141. 

318. 

A 

30.  08 

142 

DELTA  K  B 

32.  15 

367 

S'.'.' 

MAX  C 

D 

1 

ROOT  MEAN 

SQUARE 

6.  27 

8  42 

PERCENT 

ERROR 

E=^  R.  T 
H.  H.  A 

1  D2 


DA/DN  IN.  /CYCLE) 

B  C 

E=  R.  T. 

3.  57.  NACL 

.  272 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0  0-0  5 
0.  5-0.  8 
O.  8-1  25 
1  25-2  0 
>2  0 


8.7-44 


CONDITION  HT  T7351 
FORM.  1.  00"TH  PLATE 
SPECIMEN  TYPE  CT 
ORIENTATION  L-T 
STRESS  RATIO  +0.10 
FREQUENCY:  2.  00  HZ 


YIELD  STRENGTH 
ULT.  STRENGTH 

SPECIMEN  THK-  0.  148-  0.152' 

SPECIMEN  WIDTH:  3.000" 
REFERENCES:86844 


AK  IMPA  v/m) 

4  10  40  100 


AK  (MPA  v 
4  10  41 


ENVIRONMENT  R.  T. 

H.  H.  A. 


ENVIRONMENT:  R.  T 
3.  5%  NACL 


4  10  40  100 


4  10  40  100 

AK  (KSI  v'^) 


4  10 


4  10  4 

AK  (KSI  v'  in) 


r i guro  8 . 7 . 3 . G 


8.7-4" 


TABLE  8.7. 3.7 


F.-TIGUL  CRiiCK  GROWTH  RATES  AT  DEFirTED  LEVELS 
OF  STRESS  intensity  FACTOR 

DATA  associated  WITH  FIGURE  3.7.:, .7  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  70b0 

CONDITION  T7J5I 


DEI  TA  F 
(  KSI « IN** 1 /U ) 


DA/DN  (10^«*-6  IN  /CYCLE) 


A 


B 


D 


E--  R  I  t  =  R  T 

DRV  AIR  S  T  W 


A 

b 

a9 

U22 

DELTA  K 

B 

5 

I  6 

1 

94 

MIN 

C 

d 

6. 

00 

942 

4 

30 

7 

00 

1 

64 

8 

88 

e. 

00 

3 

01 

13 

n 

c:. 

9. 

GO  : 

4 

93 

16 

6 

10 

00  : 

6 

92 

20 

4 

13 

00  ; 

13 

0 

42 

8 

16. 

00 

22 

8 

20 

00  , 

62 

1 

A 

20. 

51  ; 

72. 

4 

delta  k 

B 

15 

33 

45 

1 

MAX  C 
D 


ROOT  MEAN  SQUARE  10  72  14.  34 

PERCENT  ERROR 


LIFE  0  0-0  3 

PREDICTION  0  5-0  fl 
RATIO  0.  a-1  25 
SUMMARY  1  25-2  0 
(NP/NA)  >2  0 


B,7-4fj 


TABLE  8. 7. 3. 8 


fatigue  crack  growth  rates  at  defined  levels 

□F  STRESS  intensity  FACTOR 

data  associated  with  figure  8. 7. 3.8  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION  T/35: 


DELTA  K 

DA/DN  (10*-a--6 

IN.  /CYCLE) 

(KSI^IN**!  /L‘) 

A 

B 

C 

E-  R  T 

E=.  R  1 

E=  R.  T. 

DRV  AIR 

H  H  A 

S.  T.  W. 

A:  5.  t/-v 

a:  >6 

delta  KB:  5  68 

1.  36 

MIN  C:  4  52 

1  58 

D 

5.  00 

1  72 

6  00 

981 

1.  87 

3  69 

7.  00 

1.  86 

4  OB 

7  26 

a  00 

3.  63 

6  44 

12.  0 

9.  00 

6  11 

8.  73 

16.  7 

10  00 

8  65 

11  2 

21.  0 

13.  00 

19.  1 

25.  B 

35.  9 

16.  00 

49.  0 

62  3 

56  2 

A:  18.  96 

89.  2 

DELTA  K  B:  18.  14 

134 

MAX  C:  17.01 

61  7 

D; 

ROOT  MEAN  SQUARE 

24.  19 

13.  88 

18  31 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.7-48 


CONDITION/HT:  T7351 
FORM:  2.00-  4.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY:  1.50-  20.00  HZ 


YIELD  STRENGTH:  60.9-  63.  4  AS: 

ULT.  STRENGTH:  72.1-  74.  4  AS! 

SPECIMEN  THK:  1.000  " 

SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL001 


AK  (MPA  >/m) 

4  10  40  100 


AK  (MPA  vmi 
4  10  4 


ENVIRONMENT:  R.  T.  . 
DRY  AIR 


4  10  40  100 

I" '  I '  I 'n  I  '  r'  r'l'i 

ENVIRONMENT:  R.  T.  . 

S.  T.  W. 


4  10  40  100 

AK  (KSI  v^) 


ENVIFiONMENT  R. 

H.  H.  A. 


4  10  40 


4  10  ' 

AK  (KSI  -s/in) 


Figure  8.7. 3. R 


8.7-49 


TABLE  8.7. 3.9 


fatigue  crack  growth  rates  at  defined  levels 
OF  stress  intensity  factor 

data  associated  with  figure  8.7. 3.9  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  7050 

CONDITION  T7351 


DEI  TA  K 
(KSI«IN-i*«l/a) 

A 

DA/DN  IN.  /CYCLE) 

D  C 

E-  R  T. 
DRY  AIR 

F=  R  T. 

S.  T  W 

A 

DELTA  K  b 
MIN  C 

D 

b  ae 

Q39 

6  00 

7.  00 

937 

1.  77 

A 

DELTA  K  B 
MAX  C 

D 

7.  69 

2.  77 

ROOT  MEAN 

SQUARE 

10  40 

0  00 

PERCENT  ERROR 


LIFE  0.  0-0  S 

PREDICTION  0.  9-0  8 
RATIO  0.  8-1  25 


TABLt  8.7.3.10 


PiTIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7. 3.  lo  INDICATING  EFFEC 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  7050 

CONDITION:  T735: 


DEl.TA  K 
(KSI*IN*i<  1  /2) 


DA/DN  IN.  /CYCLE) 


A 

B 

C 

R.  T. 

H 

IX 

II 

ill 

E=  R.  T 

DRY  air 

H  H  A 

ST  W.  > 

t.  5-15H2 

10-20MZ 

A 

D.  .^3 

995 

DELTA 

K 

B 

5.  73 

1  78 

MIN 

C 

5.  72 

4  28 

D 

6.  00 

1  01 

1  73 

4  82 

7.  00 

2.  09 

3  33 

7.  80 

8.  00 

3.  65 

6.  00 

11.8 

9.  00 

5.  36 

8.  85 

15.  8 

10.  00 

7.  36 

11.9 

19.  7 

13.  00 

19.  7 

26.  8 

16.  00 

73.  2 

78.  4 

A 

18.  78 

193. 

DELTA 

K 

B 

17.  68 

192 

MAX 

C 

11.  73 

27  5 

D 

ROOT  MEAN 

SQUARE 

16.  80 

15.  19 

13.  74 

PERCENT  ERROR 


LIFE  0.  0-0  S 
PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  O 


CONDITION/HT:  T7351 
FORM:  4.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-L 
STRESS  RATIO:  0.  33 
FREOUENCY: 


YIELD  STRENGTH:  60.0  KSI 
ULT.  STRENGTH:  72.4  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL001 


AK  (MPA  x/m) 

4  10  40  100 


AK  (MPA  Vm) 
4  10  4( 


ENVIRONMENT:  R.  T.  , 
DRY  AIR,  1.5-15HZ 


4  10  40  100 

■|  '  1  '  I'l'l - 1  '  1  '  I'I'I 

ENVIRONMENT:  R.  T.  . 

S.  T.  W.  .  20HZ 


4  10  40  100 

AK  (KSI  v^) 


ENVIRONMENT:  R,  T 

H.  H.  A. ,  10'-20HZ 


4  10  41 


4  10  ' 

AK  (KSI 


Figure  8.7.3.10 


8.7-53 


TABLE  8.7.3.11 


-ATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  F I GORE  8 . 7 . 3 . 11  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL.  ALUMINUM  7050 

C^^4DITI0N:  T735iX 


DELTA  K 
(KGH!lN**fl/2) 


DA/DN  IN  /CYCLE) 

A  B  C  D 


E=  R.  T. 
L.  H.  A. 


E=  R  T. 
H.  H.  A 


A 

DELTA  K  B 
MIN  0: 


D: 


DELTA 

MAX 


4, 

55 

397 

3 

54 

262 

4 

00 

457 

5 

00 

495 

1 

21 

h. 

00 

680 

2 

58 

7 

00 

9  74 

4. 

70 

8, 

00 

1. 

50 

7. 

65 

9. 

00 

2 

32 

11 

4 

10. 

00 

3 

48 

15 

9 

13. 

00 

9. 

55 

32 

7 

16. 

00 

20. 

1 

50 

6 

18. 

90 

33. 

6 

17. 

49 

58. 

7 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


0.  0-0  S 
0.  5-0.  e 
0.  8-1  25 
1.  25-2  0 
>2  0 


7  12 


1 


9  78 


8.7-54 


CONDITION/HT:  T7351X 
FORM:  0.  91‘'TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
FREQUENCY:  20.  00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.899-  0.900' 

SPECIMEN  WIDTH:  3.100" 
REFERENCES:AL007 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  v/m) 
4  10  4( 


ENVIRONMENT:  R.  t. 

L.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/m) 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  4( 


4  10  4 

AK  (KSI  vAn) 


Figure  8.7.3.11 


8.7-50 


TABLE  8.7.3.12 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8 . 7 . 3 . 12  I ND I C AT  I NG  EFFEC 

OF  ENVIRONMENT 

MATERIAL;  ALUMINUM  7050 

CONDITION:  T7351X 


DELTA  K 
(KSHHN*-!H/2) 


E- 

L.  H.  A 


R  T 


DA/DN  (10^**-6  IN.  /CYCLE) 

B  C 

E=  R  T 
H.  H.  A 


DEL  TA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


3. 

7Q 

201 

3. 

72 

376 

4 

00 

335 

454 

5. 

00 

1 

06 

2. 

25 

6. 

00 

2. 

08 

4. 

21 

7. 

00 

3 

25 

6 

74 

8. 

00 

4. 

53 

9. 

95 

9. 

00 

5. 

97 

13 

9 

10. 

00 

7 

69 

18. 

4 

13. 

00 

16. 

3 

35 

7 

16 

00 

37 

7 

16. 

93 

50. 

0 

14. 

95 

49 

4 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22  77 


7  56 


CONDITION/HT  T7351X 
FORM  0.91"TH  EXTRUSION 
SPECIMEN  TYPE  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ■►O.  33 
FREQUENCY  20.  00  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.099-  0.900' 

SPECIMEN  WIDTH  3.  805" 
REFERENCES:AL007 


AK  (MPA  -v/m) 

4  10  40  100 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R. 

L.  H.  A. 


ENVIRONMENT  R.  T 

H.  H.  A. 


4  10 


40  100 


4  10  4 


4  10  40  100 

AK  (KSI  \/Tn) 


4  10  4 

AK  (KSI  v^l 


Figure  8.7. 3.12 


DELTA  K  B 


C 


TABLE  8.7.3.14 


m 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F I CURE  8 . 7 . 3 . 14  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T735iX 


7050 


DLLTA  K 
(  KSI^*  IN*i^l  /2) 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


D 


K-:-: 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


E-- 
H.  A. 


R.  T. 


R  T 

H  h.  A. 


3. 

73 

4H6 

3 

7  b 

756 

4. 

00 

568 

880 

5. 

00 

810 

1. 

38 

6 

00 

1. 

08 

2. 

47 

7. 

00 

1. 

45 

4. 

45 

8. 

00 

1 

96 

7. 

05 

9. 

00 

2. 

67 

9. 

43 

10. 

00 

3. 

67 

11 

2 

13. 

00 

9. 

91 

19 

4 

16. 

00 

55 

1 

61 

0 

16. 

18 

70 

0 

16. 

55 

81 

4 

CONDITION/HT:  T7351X 
FORM:  5,  00"TH  EXTRUSION 

SPECIMEN  TYPE;  CT 
ORIENTATION  S-T 
STRESS  RATIO;  -^0.  33 
FREQUENCY:  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  ''"T'  Ml 'I — r  '  n'l  'iM 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 


ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v^l 


YIELD  STRENGTH: 

ULT.  STRENGTH. 

SPECIMEN  THK:  0,990-  1.000' 

SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL007 


ENVIRONMENT:  R.  T 

H.  H,  A. 


4  10  40 


4  10 

AK  (KSI  V  in) 


Ficiuro  8.7.3.14 


8.7-61 


TARLf  8.7.3.15 


i^ATlGUE  crack  growth  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FI>3URE  8.7.3.15  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMImijM  70  DO 

CONDITION:  T73Dij 
ENVIRONMENT:  R  T  • L  H  A 


DELTA  K 
(KSI*IN«»H/2) 

A 

DA/DN  (10**- 6 

B 

IN  /CYCLE) 

C 

X 

I 

T 

o 

o 

R=+0  50 

A 

3  Ito 

0649 

DELTA 

K 

B 

1.  30 

0133 

MIN 

C 

D 

1.  60 

0268 

2  00 

0496 

2.  50 

0B65 

3.  00 

138 

3.  50 

0815 

216 

4.  00 

115 

336 

5.  00 

225 

778 

6.  00 

416 

1. 

61 

7.  00 

723 

2. 

93 

8.  00 

1 

18 

4 

77 

9.  00 

1. 

83 

7 

06 

10.  00 

2 

71 

9. 

88 

13.  00 

7 

00 

23. 

3 

16.  00 

14. 

5 

52 

5 

20.  00 

32. 

0 

25.  00 

73 

3 

30  00 

190. 

A 

31 . 94 

31  1 

delta 

II^  A  \/ 

K 

e 

19  47 

152 

MAX  C: 

D: 


ROOT  MEAN  SQUARE  17  51  19  61 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O  0-0  5 
0  5-0  8 
0  8-1  25 
1  25-2  0 
.'  ■2  0 


I 


8.7-82 


c« 


8.7-63 


TABLE  8.7,3.16 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
data  associated  with  figure  8.7.3.16  indicating  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T7351 1 
ENVIRONMENT:  R  T  , L  H  A. 


DELTA  K 
(KS I* IN** 1/2) 


^0  33 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


DELTA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


4  51 

270 

5.  00 

334 

6  00 

.  433 

7.  00 

.  589 

a.  00 

.  871 

7.  00 

1.  34 

10.  00 

2.  08 

13.  00 

7  44 

16.  00 

22.  8 

17.  86 

42.  1 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


20.  04 


CONDITION/HT  T73511 
FORM  1.80"TH  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION;  L-T 

...FREQUENCY:  7.50-  15.00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


YIELD  strength 
ULT  STRENGTH 

SPECIMEN  THK  1.  002-  1.  003" 

SPECIMEN  WIDTH  3.  100" 
REFERENCES.AL006 


8.7-f/j 


TABLE  8.7.3.17 

fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8.7. 3.17  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION  T73511 
ENVIRONMENT:  R  T  .  H  H.  A 


DELTA  K 

DA/DN  (10**-6 

IN  /CYCLE) 

<KSI*IN*<l/2) 

A 

B 

C 

R^+0  33 

R=+0  50 

A:  2.  72 

,  121 

DELTA  K 

B :  1  33 

00801 

MIN 

C: 

D; 

1.  60 

.  0307 

2.  00 

.  0707 

2.  50 

112 

3.  00 

.  140 

.  161 

3.  50 

.  200 

.  237 

4.  00 

.  295 

.  373 

5.  00 

.  637 

1.  04 

6.  00 

1.  28 

2.  34 

7.  00 

2  34 

4  00 

8.  00 

3  95 

5.  92 

9.  00 

6.  15 

8.  16 

10.  00 

8  94 

10  9 

13.  00 

19.  9 

25  7 

16,  00 

31  0 

67  4 

A;  16.  62 

32  8 

DELTA  K 

B;  16.  39 

77.  2 

MAX 

C: 

D; 

ROOT  MEAN  SQUARE 

14  29 

21  97 

PERCENT  ERROR 

LIFE 

0.  0-0 

5 

PREDICTION 

0  5-0 

8 

RATIO 

0  8-1 

25 

3 

3 

SUMMARY 

1  25-2 

0 

<NP/NA) 

t. 

0 

8.7-66 

CONDITION/HT:  T73511 
FORM:  1.80"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  15.  00-  20.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH: 

ULT  STRENGTH: 

SPECIMEN  THK:  0.249-  1.000" 

SPECIMEN  WIDTH:  2.500-  3.100' 

REFERENCES:AL006 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  IM'i 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  V^) 


10° 

(D 

10 

10  ’ 

10 

10  ^ 

10 

10'^ 

10 

lO"* 

10 

10'^ 

10' 

10° 

10' 

10° 

® 

10 

10’ 

10 

10'^ 

10 

10-^ 

10' 

10'“ 

io' 

10° 

10' 

10° 

10‘ 

AK  (MPA  Vm) 

4  10  40  100 

I'M  I'I'I 

STRESS  RATIO  =  1-0.  50 


1  Tl  4  10  40 

=  I  '  I '  I 'I'l — 

“  STRESS  RATIO  = 


4  10  40 

AK  (KSI  V^) 


Figure  8.7.3.17 


8.7-C7 


TABLE  8.7.3.18 


fatigue  crack  growth  rates  at  defined  levels 
OF  stress  intensity  factor 

data  associated  with  figure  8.7.3.18  indicating  effect 


of  frequency 


MATERIAL: 

ALUMINUM 

7050 

condition. 

T7351  1 

environment  R  T 

,  M  1!  A 

DELTA 

K 

DA/DN  (10*»-6 

IN  /CYCLE) 

<KSHHN**l/2) 

A 

B 

C 

D 

F(HZ)=  2.  00 

F(I!Z)=  15.  00 

F(HZ)= 

10  00-20  00 

F(HZ)=  50 

A 

7.  40 

1  76 

DELTA  K  B: 

3.  31 

119 

MIN  C: 

6.  6S 

.  796 

D: 

2.  62 

Oil 

3.  00 

.  0268 

3.  50 

.  139 

0528 

4.  00 

.  210 

0783 

5.  00 

454 

.  296 

6.  00 

890 

7.  00 

1  59 

111 

8.  00 

2  39 

2  63 

2  35 

9.  00 

3.  69 

4  04 

3  75 

10.  00 

5.  31 

5  85 

5.  16 

13.  00 

12.  3 

13  4 

10  2 

16.  00 

23  0 

22  8 

20.  3 

20.  00 

45  5 

45.  5 

25.  00 

94.  6 

30.  00 

183 

35.  00 

341 . 

40.  00 

619 

50.  00 

1664. 

A:  53  47  5381 

delta  KB:  16.  26  . 

MAX  C:  23.  95 

D  5.  55 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 

14  59 

6  94 

10.  17 

21  61 

L  [FE 

PREDICTION 

RATIO 

0.  0-0  5 

0  5-0  8 
08-1  25 

1 

1 

1 

SUMMARY  1  25-2  0 
(NP/NA)  >2  0 


1 


CONDITION/HT:  T73511 
FORM:  1.  80''TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
STRESS  RATIO:  +0.  10 
:  ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  y/m) 

4  10  40  100 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  154-  0.  249" 

SPECIMEN  WIDTH:  2.  500-  3.  000 

REFERENCES:86844.  AL004.  AL006 


AK  (MPA  -v/m) 

4  10  40  100 


I-'iquro  8.7.:’,  .18 


CONDITION/HT:  T7351 1 
FORM:  1.80"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO  +0.  33 

FREQUENCY:  7.  50-  20.  00  HZ 


YIELD  STRENGTH: 

ULT  STRENGTH 
SPECIMEN  THK  0.998-  1.004" 

SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL006.  AL004.  AL007 


B.7-71 


FABLE  8.7.3.20 


i^ATIGLE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTEF4SITY  FACTOR 

data  AGGDCIATED  with  figure  8.7.3.20  INDICATING  EF 


Of-  ENVIRONMENT 


MATERIAL  ALUMINUM  7050 

CONDITION:  T735il 


DEI  TA  K 

DA/DN 

(10**-(b  IN  /CYCLE) 

(KSI*IN-»»1  /2) 

A 

B 

C 

R  T 

E=  R 

T. 

L  H.  A 

H  tl  A 

A.  1  80 

0.->3 

DELTA  KB  1  78 

006 

MIN  C  64 

D 

a,  00 

0319 

0194 

a.  50 

0613 

0650 

3,  00 

0957 

1  16 

3.  50 

,  136 

183 

4.  00 

1P5 

296 

5.  00 

■“  ■)! 

769 

6.  00 

'i6 

1 

82 

7.  00 

1.  07 

3. 

79 

8,  00 

1  99 

7 

05 

9.  00 

3  71 

11 

8 

10.  00 

6  54 

17 

9 

13.  00 

21  0 

40 

8 

16.  00 

46  8 

A:  18.  10 

172 

DELTA  KB:  15.  39 

61 

2 

MAX  C 
D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 

18  08 

24  27 

LIFE 

0  0-C 

5 

PREDICTION 

0  5-0 

a 

RATIO 

0  8-  1 

25 

1 

2 

SUMMARY 

1  —  e. 

0 

1 

(NP/NA ) 

'  ^ 

-  CL. 

0 

CONDITION/HT.  T7351 1-HIGH  PURITY 
FORM:  1.50"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  10 
FREQUENCY:  30.  00  HZ 


YIELD  STRENGTH:  72.  1  KSI 
ULT.  STRENGTH:  80.3  KSI 
SPECIMEN  THK:  0.625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:WA001 


AK  (MPA  -v/rn) 

4  10  40  100 


AK  (MPA  -s/m) 
4  10  4C 


ENVIRONMENT:  R.  t. 
LAB  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  V^) 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  4( 


4  10  4( 

AK  (KSI  >/Tn) 


Figure  8.7,3.21 


8.7-75 


TABLE  8.7.3.22 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7. 3. 22  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T7351 1-HIGH  PURITY 


DELTA  K 
(KSHHN**l/3) 


DA/DN  (10**-6  IN.  /CYCLE) 

A  B  C  D 


E-^  R.  r. 
LAB  AIR 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K 
MAX 


A: 

B: 

C; 

D: 


6.  09 


.  684 


7.  00 

1.  26 

a.  00 

2.  03 

9.  00 

2.  92 

10.  00 

3.  97 

13.  00 

9.  19 

16.  00 

23.  0 

19.  26 

73.  0 

r. 


ROOT  MEAN  SQUARE  1 1 .  73 

PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  S-0.  B 
RATIO  0,  8-1  2S 
SUMMARY  1 .  29-2.  0 
(NP/NA)  >2.  0 


8.7-76 


CONDITION/HT;  T73511-HIGH  PURITY 
FORM:  1.50‘'TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  -*-0.  10 
FREQUENCY:  30.  00  HZ 


AK  (MPA  y/m) 

4  10  40  100 


ENVIRONMENT:  R.  T. 
LAB  AIR 


4  10  40  100 

T  ■'  TWI — I  T  I  '  ni'i~ 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  \/Tn) 


YIELD  STRENGTH:  66.  6  KSI 
ULT.  STRENGTH:  75.  5  KSI 
SPECIMEN  THK:  0.625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:WA001 


AK  (MPA  y/m) 
i  10  4 


10° 

(D 

10 

10’ 

10'^ 

10' 

10'^ 

io' 

10' 

10“ 

10'^ 

io‘ 

10' 

10° 

io' 

4  10 

I  '  J  i  I  rpi — 

ENVIRONMENT: 


4  10 

I  '  I  '  I'I'I - 

ENVIRONMENT: 


4  10  i 

AK  (KSI  -s/Tn) 


ALUM. 

ALLOY 


10“  1 

•o 


10'^  ^ 


10'^  m 
■o 


Figure  8.7.3.22 


8.7-77 


CONDITION/HT:  T736 
FORM;  1.  50''TH  FORGING 
SPECIMEN  TYPE; 

ORIENTATION 

STRESS  RATIO;  ■►O.  10 

FREQUENCY;  1.00  HZ 


AK  (MPA  \/m) 

4  10  40  100 

I  '  rn'm — nrrrw" 

ENVIRONMENT;  R.  T.  . 

3.5X  NACL 


4  10  40  100 

r  '  ni'in — r  '  i  mm'i 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  N/in) 


YIELD  STRENGTH; 
ULT.  STRENGTH; 
SPECIMEN  THK; 
SPECIMEN  WIDTH; 
REFERENCES;gi332 


AK  (MPA  -x/m) 
I  10  4 


4  10 

I  'J'lM'l — 

ENVmONMENT; 


10'^ 

10 

10“ 

10' 

10'® 

10* 

10® 

10' 

10° 

10' 

® 

10’ 

10 

10'^ 

10 

10-^ 

10 

io“ 

10' 

10® 

io‘ 

10® 

10  ‘ 

10*' 

4  10 

"r'TRM — 

ENVIRONMENT; 


Figure  8.7.3.23 
8.7-79 


4  10  < 

AK  (KSI  -x/ln) 


ALUM. 

ALLOY 


7050 


TABLE  8.7.3.24 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.24  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T736 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E»  R.  T. 

DRY  AIR 

LAB  AIR 

20H2 

3-10H2 

A; 

10.  73 

1.  02 

DELTA  K 

B; 

6.  44 

1.  90 

MIN 

C; 

D; 

7.  00 

2.  94 

8.  00 

5.  40 

9.  00 

8.  45 

10.  00 

11.  9 

13.  00 

3.  69 

23.  5 

16.  00 

11.  1 

36.  6 

20.  00 

29.  1 

58.  7 

25.  00 

70.  7 

102. 

30.  00 

183. 

35.  00 

340. 

A: 

25.  91 

81.  7 

DELTA  K 

B: 

37.  11 

447 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


7.  50 


17.  53 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  O 


8.7-80 


CONDITION/HT:  T736 
FORM;  1.50-  3. 00'*TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
•.  '%  STRESS  RATIO:  ■^0.  10 
FREQUENCY; 


YIELD  STRENGTH:  63.6  KSI 
ULT.  STRENGTH:  72.  2  KSI 
SPECIMEN  THK.  1.002" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:gi332.  NC002 


AK  (MPA  -v/m) 

4  10  40  100 

I  n  '  iTH — r  '  TM'i'i 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 
20HZ 


4  10  40  100 

T  '  I  '  MI'I - r  '  Pl'IT 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  \/m) 


AK  (MPA  Vm) 
4  10  4( 


'  _  ENVIRONMENT:  R.  T 
LAB  AIR 
-2  “  3-10H2 


10° 

10' 

10’ 

10'^ 

10' 

lO'^’ 

10 ' 

10“ 

10 

io‘ 

10'^ 

10' 

10° 

10* 

4  10 

r"'  PMi'i 

ENVIRONMENT: 


4  10  4 

AK  (KSI  N/m) 


Figure  8,7.3.24 


8.7-81 


CONDITION/HT:  T73B 
FORM;  3.  00"TH  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION  T-L 
STRESS  RATIO;  -^0.  10 
FREOUENCY;  10.00  HZ 


AK  (MPA  -s/m) 

4  10  40  100 

■  r'T"  mPTT — ttttw" 

ENVIRONMENT;  R.  T.  , 

LAB  AIR 


4  10  40  100 

"mPTTFl - 1  '  I  T'lM" 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  -s/m) 


YIELD  STRENGTH;  62.2  KSI 
ULT.  STRENGTH.  71.  5  KSI 
SPECIMEN  THK;  1.002" 
SPECIMEN  WIDTH;  7.  400" 
REFERENCES;NC002 


4  10 

I  M'l'l'l - 

ENVIRONMENT; 


10-^ 

10 

lO"* 

10' 

10'* 

10* 

10' 

10-« 

10* 

10° 

® 

10  ‘ 

10’ 

10'^ 

10' 

10-^ 

10 ' 

10* 

10“ 

10® 

10® 

io’ 

10® 

10® 

4  10 

“I  ''I'PI'I - 

ENVIRONMENT; 


4  10  A 

AK  (KSI  -s/m) 


Figure  8.7.3.25 
8.7-83 


TABLE  8.7.3.26 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.26  INDICATING  EFFECT 

OF  FREQUENCY 

MATERIAL:  ALUMINUM  7050 

CONDITION:  T73651 
ENVIRONMENT:  R.  T.  ,  3.  57.  NACL 


DELTA  K 
(KSI*IN*»1 /2) 


DA/DN  (10**-6  IN.  /CYC  E) 


F(HZ)=  5.00  F(H2)=25.  00 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


200.  00 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


0.  00 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  S 
0.  5-0.  8 
0.  8-1  25 
1.  25-2  0 
>2.  0 


8.7-84 


CONDITION/HT:  T73651 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE  CT 
ORIENTATION.  L-T 
STRESS  RATIO:  +0.  10 

ENVIRONMENT:  R.  T.  .  3.  5X  NACL 


YIELD  STRENGTH:  70.0  KSI 
ULT.  STRENGTH:  80.  5  KSI 
SPECIMEN  THK  0.750" 
SPECIMEN  WIDTH:  1.500" 
REFERENCES.  981 7  4 


AK  (MPA  x/m) 

4  10  40  100 


FREQUENCY  (Hzj  =  5.  00 


4  10  40  100 


4  10  40  100 

AK  (KSI  >An) 


AK  (MPA  y/m) 

4  10  40  100 


FREQUENCY  (Hz)  =  25.  00 


4  10  40  1i 


4  10  40  1 

AK  (KSI  -v/iri) 


Figure  8.7.3.26 


8.7-85 


TABLE  8.7.3.27 


FATIQUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIO»JRE  8.7.3.27  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  173651 

7050 

DELTA  K 

DA/DN  {10**-6 

IN.  /CYCLE 

(KSHHN«*l/2) 

A 

B 

C 

E=  R  T. 

E=  R.  T. 

E=  R.  T. 

L.  H.  A. 

H  H.  A 

SALT  FOG 

A:  b.  85 

1  99 

DELTA  K  B;  5.  81 

3.  47 

MIN  C:  6.  03 

8.  22 

D: 

6.  00 

2.  24 

3.  88 

7.  00 

4.  16 

6.  23 

9.  63 

8.  00 

6.  42 

8.  86 

14.  6 

9.  00 

9.  00 

11.  8 

21.  6 

10.  00 

12.  0 

15.  3 

28.  5 

13.  00 

27,  4 

31.  1 

49.  3 

16.  00 

68.  1 

65.  3 

A:  18.  68 

173. 

DELTA  KB:  16.  05 

66.  2 

MAX  C:  15.69 

89.  1 

0: 

ROOT  MEAN  SQUARE 

6.  72 

6.  70 

9.  42 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMHARY 

<NP/NA) 


0.  0-0.  » 
0.  S-0.  R 
0.  8-1  25 
1.  25-2.  0 
>2.  0 


CONDITION/HT:  T73851 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  •*•0.  33 
FREQUENCY:  18.30  HZ 


YIELD  STRENGTH:  05.  4  KSI 
ULT.  STRENGTH:  75.  1  KSI 
SPECIMEN  THK:  1.000" 

SPECIMEN  WIDTH:  3.  901-  3.  805" 

REFERENCES:AL013 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R.  T.  , 

L.  H.  A. 


4  10  40  100 

I  ’"PT-Fl - 1  M'I'n 

ENVIRONMENT:  R.  T.  . 
SALT  FOG 


4  10  40  100 

AK  (KSI  V^) 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10 


4  10 


AK  (KSI  -v/in) 


Figure  8.7.3.27 


8.7-87 


r^TIQUE  CRACK  GROWTr^  RA"e  • 

or  STRESS  iNTCN^r: ;  ’  *  -  '  • 

data  associated  with  FIGi.iRE  .  .  : ‘ot  ’  ••  '■ 


OK  ENViRONMENi 


MATERIAL;  ALUMINUM 

70S0 

CONDITION:  173651 

DELTA  K 

DA/DN  . 10**-6 

IN  / C  V  C  L  E  > 

(KSm  IN-»*l/2) 

A 

Q 

C 

D 

R  T 

E=  R  T 

E=  R  T 

LAB 

AIR. 3-25H2 

S.  1  W  .  1-iOHZ 

SIM  SEA  WATER 

1 -lOHZ 

A:  4.  07 

.  560 

DELTA  KB;  4.  63 

735 

MIN  C:  4.93 

1  38 

D: 

5.  00 

.  B24 

1.  12 

1  49 

6,  00 

1.  10 

3.  75 

3.  57 

7.  00 

1.  45 

8.  19 

6.  36 

a.  00 

1.  97 

12  0 

9.  69 

9.  00 

2.  79 

14.  8 

13.  6 

10.  00 

4.  09 

17.  5 

IB.  2 

13.  00 

11.  8 

29.  9 

40.  4 

16.  00 

24  4 

47  7 

83  0 

20.  00 

48.  7 

79.  3 

164. 

25.  00 

206. 

243. 

312. 

A:  29.  97 

2303. 

DELTA  KB:  25.  70 

306. 

MAX  C;  20.  53 

1334 

D: 

ROOT  MEAN  SQUARE 

30.  13 

13.  69 

10.  61 

PERCENT  ERROR 

LIFE  0.  0-0 

S 

PREDICTION  0.  5-0 

1 

RATIO  0.8-1 

25 

5 

2 

2 

SUNNARY  1  25-2 

0 

(NP/NA)  >2 

0 

CONDITION/HT  173651 

FORM  1.0B-  3.  15"TH  PLATE 

SPECIMEN  TYPE  CT 

ORIENTATION  L-T 

STRESS  RATIO  ♦0.  10 

FREQUENCY 


YIELD  STRENGTH:  65.  6-  70.  0  KSI 

ULT.  STRENGTH:  76.  6-  80.  5  KSI 

SPECIMEN  THK:  0.750-  1.007" 

SPECIMEN  WIDTH:  1.  500-  7.  400" 

REFERENCES:88174.  NC002 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  v/m) 
4  10  4( 


ENVIRONMENT:  R.  1 
LAB  AIR. 3-25H2 


4  10  40  100 

I  '  I  '  i'I'l - 1  'i'MI'l — ^  , 

ENVIRONMENT:  R.  t.  .  —  10' 

SIM.  SEA  WATER  1-10HZ  = 


4  10  40  100 

AK  (KSI  -x/m) 


ENVIRONMENT:  R.  T 
S.  T.  W.  ,  1-10H2 


4  10  41 


4  10  41 

AK  (KSI  v/Tn) 


Figure  8.7.3.28 


8.7-89 


TABLE  8.7.3.29 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.29  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL; 

CONDITION 

ALUMINUM 

T73651 

7050 

DELTA  K 

DA/DN  ( 10^ 

(KSI*IN**l/2) 

A 

D 

R  T 

E=  R  T. 

H.  H  A. 

HHA 

A 

1. 96 

.  014 

DELTA  K 

B 

2.  72 

.  100 

MIN 

C 

D 

2.  00 

.  0164 

2.  50 

0600 

3.  00 

.  157 

.  144 

3.  50 

.  334 

.  257 

4.  00 

.  613 

.  431 

5.  00 

1.  55 

1.  03 

h.  00 

3.  09 

2.  10 

7.  00 

5.  27 

3.  76 

8.  00 

8.  11 

6.  11 

9.  00 

11.  6 

9.  18 

10.  00 

15.  7 

12.  9 

13.  00 

31.  3 

27.  6 

16.  00 

51.  1 

44.  3 

20.  00 

82.  9 

63  3 

25.  00 

130. 

30.  00 

183. 

A 

30.  30 

186. 

DELTA  K 

B 

20.  39 

64.  8 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

21.  84 

27.  63 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8  1  1 

RATIO  0.8-1.25  2  1 

SUMMARY  1.25-2  0  1 

(NP/NA)  ->2  O 


CONDITION/HT;  T73651 
FORM:  1.00-  5.  68"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  ■*•0.  33 
^^-PREOUENCY:  25.  00  HZ 


YIELD  STRENGTH:  69.0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK:  0.243-  0.252" 

SPECIMEN  WIDTH:  2.  496-  2.  550" 

REFERENCES:AL013 


ALUM. 

ALLOY 

1 

7050 


AK  (MPA  v/m) 

4  10  40  100 

— i  n'i'i'i 

ENVIRONMENT:  R.  T.  . 

H.  H.  A. 


4  10  40  100 

T  'Ml  'V\ - 1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

(D 

10 

10  ' 

10' 

10  ^ 

io‘ 

10  ^ 

10 

10“ 

10* 

10'^ 

10' 

10‘° 

ID' 

10° 

® 

10 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10'“ 

10* 

10'^ 

io' 

10'® 

10* 

AK  (MPA  Vm) 
4  10  4( 

■T‘“fT'Trni — i~n 

ENVIRONMENT:  R.  T 
HHA 


4  10 

'  I'MI 

ENVIRONMENT: 


4  10  4i 

AK  (KSI  v/Tn) 


Figure  8.7.3.29 
8.7-91 


Z 

10  TO 
■D 


10’**  TO 


TABLE  8.7.3,30 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7. 3. 30  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 

7050 

CONDITION:  T73651 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

ABC 

E=  R. 1. 

3.  57.  NACL 

A:  5.  14 

1.  21 

DELTA  K  B: 

MIN  C: 

D: 

6.  00 

2.  74 

7.  00 

7.  22 

8.  00 

12.  2 

9.  00 

16.  7 

10.  00 

21.  6 

13.  00 

50.  0 

16.  00 

87.  0 

A:  17.87 

95.  7 

DELTA  K  B; 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


16.  83 


PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


8.7-92 


CONDITION/HT:  T73851 
FORM:  1.  13"TH  PLATE 

SPECIMEN  TYPE: 
ORIENTATION 
STRESS  RATIO:  ♦0.  10 
!  FREQUENCY:  1.00  HZ 


YIELD  STRENGTH 
ULT.  STRENGTH: 
SPECIMEN  THK: 


1  4  10  40  100 

AK  (KSI  v/m) 


Figure  8.7.3.30 


TABLE  8.7,3.31 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFI^4ED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.31  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION;  T73651 


DELTA  K 
(KSHHN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


Q 


C 


D 


E-^  R.  T 
DRY  AIR 


A;  8.  61 
DELTA  K  B; 

MIN  C: 

D: 


5.  V7 


9. 

00 

6. 

99 

10. 

00 

9. 

52 

13. 

00 

16. 

6 

16. 

00 

26. 

3 

18. 

51 

36. 

0 

DELTA  K  B 
MAX  C 


ROOT  MEAN  SQUARE  6.  14 

PERCENT  ERROR 


LIFE  O.  0-0.  B 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


8.7-94 


CONDITION/HT:  T73651 
FORM:  1.  13"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  *0.  10 
FREQUENCY:  20.  00  HZ 


AK  (MPA  -s/m) 

4  10  40  100 

I  '  I  '  MI'I - 1  '"J'lM'l 

ENVIRONMENT:  R.  T.  . 

DRY  AIR 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:91332 


4  10  40  100 

“r^nrinTi — i  >  i « imm 

ENVIRONMENT. 


4  10  40  100 

AK  (KSI  y/To) 


AK  (MPA  -s/m) 


10° 

(D 

10 

10' 

10 

10'^ 

10 ' 

10-^ 

10 

10“ 

10* 

10® 

10' 

10° 

10' 

10° 

® 

10 

10' 

10’ 

10'^ 

io‘ 

10-^ 

10 

10'“ 

10* 

10® 

10' 

10® 

10* 

4  10 

I  'J'lT'l - 

ENVIRONMENT: 


4  10 

I  '  I  '  I'I'I - 

ENVIRONMENT: 


4  10 

AK  (KSI  v/Tn) 


Figure  8.7.3.31 
8.7-95 


ALUM. 

ALLOY 

1 

7050 


TABLE  8.7.3.32 


MATERIAL:  ALUMINUM  7050 

CONDITION.  T73A51 
ENVIRONMENT:  R  T  ,  LAB  AIR 


CONDITION/HT;  T73651 
FORM:  3.  15"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  5.00-  10.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  65.  6  KSI 
ULT  STRENGTH:  76.  6  KSI 
SPECIMEN  THK:  1.  005" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:NC002 


AK  (MPA  v/m) 


STRESS  RATIO  =  +0.  10 


AK  (MPA  Vm) 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  MM'I 

STRESS  RATIO  = 


10-^ 

10 

10“ 

10 

10'^ 

10* 

10' 

10® 

10' 

10° 

® 

10' 

10’ 

10'^ 

10 

10'^ 

io' 

10 

io“ 

10® 

10* 

10' 

10° 

10* 

4  10 

■  I  I '  I'I'I — r 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  \/Tn) 

Figure  8.7.3.32 


4  10 

AK  (KSI  v/Tn) 


8.7-97 


TABLE  8.7.3.33 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8. 7. 3. 33  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T73651 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

LAB  AIR 

SIM.  SEA  WATER 

S.  T.  W. 

A:  5.  86 

1,  01 

DELTA  KB:  4.  80 

1  70 

MIN  C.  4.87 

.  993 

D: 

5.  00 

1.  98 

1.  16 

6.  00 

1.  10 

3.  75 

3.  45 

7.  00 

2.  36 

6.  18 

6.  90 

a.  00 

4.  17 

9.  29 

10.  1 

9.  00 

6.  24 

13.  2 

12.  9 

10.  00 

8.  45 

17.  8 

15.  9 

13.  00 

15.  7 

37.  8 

30.  5 

16.  00 

25.  5 

69.  5 

55.  0 

20.  00 

49.  4 

140. 

97.  1 

29.  00 

129. 

304. 

195. 

30.  00 

1504. 

A:  30.  00 

1504. 

DELTA  KB:  27.  76 

452. 

MAX  C:  29.35 

821. 

D: 

ROOT  MEAN  SQUARE 

16.  60 

7.  81 

24.  18 

PERCENT  ERROR 


LIFE  0.  0-0.  9 

PREDICTION  0.  9-0.  8 

RATIO  0.8-1  29  2  5  3 

SUNNARY  1.29-2.0 
(NP/NA)  >2.  0 


8.7-98 


CONDITION/HT:  T73651 

FORM,  3.  15"TH  PLATE  YIELD  STRENGTH.  69.0  KSI 

SPECIMEN  TYPE:  CT  ULT.  STRENGTH:  77.  2  KSI 


ORIENTATION  T-L 
STRESS  RATIO:  +0.10 
FREQUENCY:  1.  00-  10.  00  HZ 


AK  (MPA  -s/m) 

4  10  40  100 


AK  (KSI  >/Tn) 

Figure 


SPECIMEN  THK:  1.002-  1.005" 

SPECIMEN  WIDTH:  7.400" 
REFERENCES:NC002 


AK  (MPA  v/m) 


1  4  10  40  100 

AK  (KSI  vAn) 

8.7.3.33 


8.7-99 


TABLE  8.7.3.34 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.34  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL.  ALUMINUM 
CONDITION:  T73651 

7050 

DELTA  K 

DA/DN  (10«*-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

0 

E=  R  T 

E~  R.  T. 

LAB  AIR 

SIM.  SEA  WATER 

A:  5.  68 

1  22 

DELTA  KB:  4.  47 

.  967 

MIN  C: 

D: 

5.  00 

1.  55 

6.  00 

1.  29 

3.  25 

7.  00 

1.  83 

5.  87 

0.  00 

2.  07 

9.  50 

9.  00 

4.  49 

14.  2 

10.  00 

6.  70 

20.  0 

13.  00 

16.  3 

46.  2 

16.  00 

28.  3 

90.  2 

20.  00 

102. 

191. 

A:  23.  60 

453. 

DELTA  KB:  21.  33 

238. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

15.  05 

25  79 

PERCENT  ERROR 

LIFE  0.  0-0.  0 

PREDICTION  0.  S-0.  S 

RATIO  0.8-1  29  2  2 

SUMNARY  1.29-2.0  1 

(NP/NA)  >2.  0 


8.7-100 


CONDITION/HT;  T73651 
FORM:  3.  15"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-T 
STRESS  RATIO:  *0.  10 
FREQUENCY:  1.  00-  10.  00  HZ 


YIELD  STRENGTH:  64.3  KSI 
ULT.  STRENGTH:  74.  5  KSI 
SPECIMEN  THK:  0.499-  0.500' 

SPECIMEN  WIDTH:  3.  000" 
REFERENCES:NC002 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  VnT) 
4  10  4( 


ENVIRONMENT:  R.  t.  , 
LAB  AIR 


ENVIFtONMENT:  R.  T 
SIM.  SEA  WATER 


4  10  40  100 


ENVIRONMENT: 


4  10  40  100 

AK  (KSI  ■\/m) 


4  10 


4  10  41 

AK  (KSI  -v^) 


Figure  8.7.3.34 


3.7-101 


TABLE  8,7.3.35 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.35  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T73651 
ENVIRONMENT:  R  T 

7050 

.  L.  H.  A. 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

33 

II 

+ 

O 

c 

CO 

R=+0.  30 

R=+0.  50 

A:  6.  89 

.  879 

DELTA  K  B:  4.  39 

291 

MIN  C:  5.01 

.  613 

D: 

5.  00 

.  376 

A.  00 

.  628 

1.  34 

7.  00 

.  909 

1.  08 

2.  82 

8.  00 

1.  27 

1.  82 

5.  38 

9.  00 

1.  83 

2.  96 

9.  08 

10.  00 

2.  61 

4.  62 

13.  5 

13.  00 

6.  62 

13.  6 

23.  4 

16.  00 

13.  0 

28.  9 

20.  00 

26.  0 

A:  23.  68 

45.  8 

DELTA  KB:  18.76 

46.  0 

MAX  C:  13.  34 

23.  6 

D 

ROOT  MEAN  SQUARE 

11.  09 

18.  90 

11.  72 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0  5-0  8 

RATIO  O  8-1  25  1  1 

SUMMARY  1  25-2  0 
(NP/NA)  >2  O 


1 


CONDITION/HT:  T73651 
FORM:  4.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  -i-0.  50 


4  10  40  100 

AK  (KSI  N/m) 


YIELD  STRENGTH:  65.  0  KSI 
ULT.  STRENGTH:  80.  0  KSI 
SPECIMEN  THK:  0.  992-  0 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:85837 


AK  (MPA  >/rn) 
4  10  4 


4  10 


4  10  ^ 

AK  (KSI  v/1n) 


Figure  8.7.3.35 


8.7-103 


ALUM. 

ALLOY 


CONDITION/HT:  T73651 
FORM:  4.  00-TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  -*-0.  08 
■'  FREQUENCY: 


YIELD  STRENGTH.  65.  0-  86.  0  KSI 

ULT.  STRENGTH.  76.  0-  80.  0  KSI 

SPECIMEN  THK:  0.990-  0.993" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:05837.  88579 


AK  (MPA  Vm) 

4  10  40  100 


AK  (MPA  v/m) 
4  10  4 


ENVIRONMENT:  R. 

L.  H.  A. 

6HZ 


4  10  40  100 


4  10  40  100 

AK  (KSI  -v/Tn) 


/  _  ENVIRONMENT:  R. 

S.  T.  W. 

-2  ~  IHZ 


4  10 


4  10  A 

AK  (KSI  V^) 


Figure  8.7.3.36 


8.7-105 


TABLE  8.7.3.37 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  i^SSOClATED  WITH  FIGURE  8.7.3.37  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION;  T73651 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E=  R  .  T  . 

E=  R.  T. 

L.  H.  A. 

H.  H.  A. 

SALT  FOG 

A:  5.  79 

1.  05 

DELTA  K  B.  5.80 

1  79 

MIN  C.  8.  11 

13.  9 

D; 

6.  00 

1.  14 

2  17 

7.  00 

2.  23 

4  43 

8.  00 

4.  15 

7.  03 

9.  00 

6.  67 

9.  76 

14.  9 

10.  00 

9.  39 

12  7 

20  8 

13.  00 

16.  2 

24  7 

31.  0 

16.  00 

28  5 

52.  2 

54.  0 

A:  18.  46 

59.  6 

DELTA  KB:  17.  57 

82.  1 

MAX  C:  17.24 

74.  3 

D: 

ROOT  MEAN  SQUARE 

7.  17 

5.  54 

9.  79 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 


O.  0-0  5 
0.  5-0.  8 
0.  8-1. 25 


da/dN  (in/cycle)  da/dN  (in/cycle) 


CONDITION/HT:  T73651 

FORM;  6.  0B"TH  PLATE  YIELD  STRENGTH:  60.9  KSI 

SPECIMEN  TYPE.  CT  ULT.  STRENGTH:  69.  7  KSI 

ORIENTATION  L-T  SPECIMEN  THK:  0.998-  1.000" 

STRESS  RATIO:  +0.33  SPECIMEN  WIDTH:  3.801-  3.805" 

FREOUENCY:  18.30  HZ  REFERENCES:AL013 


AK  (KSI  >/in) 


AK  (KSI  V^) 


Figure  8.7.3.37 


8.7-107 


TABLE  8.7.3.38 


MATERIAL:  ALUMINUM 
CONDITION:  T73651 
ENVIRONMENT:  R  T 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.7.3.38  INDICATING  EFFECT 

OF  STRESS  RATIO 


vtUM  70 


SAi_T  FOG 


DELTA 

K 

DA/DN  (10#*-6  IN.  /CYCLE) 

(KSI*IN#«l/2) 

A 

B  C 

R-+0.  03 

A: 

8.  45 

6.  11 

DELTA 

K 

B: 

MIN 

C: 

D: 

9.  00 

8.  55 

10.  00 

13.  1 

13.  00 

25.  3 

16.  00 

43.  0 

A: 

19.  57 

112. 

DELTA 

K 

B; 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  O.  5-0.  8 
RATIO  O.  8-1  P5 

SUMMARY  1 .  25-2  0 
<NP/NA)  >2  O 


8.7-108 


CONDITION/HT:  T73651 
FORM:  6.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY:  18.  30  HZ 

ENVIRONMENT:  R.  T.  .  SALT  FOG 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH:  59.  1  KSI 
ULT  STRENGTH:  70.  5  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  3.  801 " 
REFERENCES:AL013 


AK  (MPA  x/m) 


4  10 


4  10 


4  10  4 

AK  (KSI  x/Tn) 


Figure  8.7.3.38 


8.7-109 


ALUM. 

ALLOY 


7050 


2 

lo"* 

■o 


10'^  oT 


lO  "*  ra 


TABLE  8,7.3.39 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7 . 3. 39  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T7365i 

7050 

DELTA  K 

DA/DN  ll0**-6 

IN.  /CYCLE) 

(KSI*IN*»1/L') 

A 

B 

C 

D 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

L.  H.  A. 

H.  H.  A. 

SALT  FOG 

A:  3.91 

.  280 

delta  KB;  3.  88 

510 

MIN  C:  5.  91 

3.  88 

D; 

4.  00 

.  296 

.  495 

5.  00 

.  520 

.  944 

6.  00 

1.  06 

2.  39 

4.  25 

7.  00 

2.  04 

4.  58 

8.  45 

8.  00 

3.  3B 

7.  39 

12.  0 

9.  00 

4.  87 

10.  9 

15.  0 

10.  00 

6.  75 

15.  5 

18.  4 

13.  00 

26.  8 

41.  1 

44.  4 

A:  15.34 

106. 

DELTA  KB:  14.  54 

1 12 

MAX  C:  13.62 

00 

N 

0: 

ROOT  MEAN  SQUARE 

19.  68 

12.  17 

10.  16 

PERCENT  ERROR 

CONDITION/HT;  T73B51 
FORM:  6.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ■►0.  33 
FREQUENCY.  18.  30  HZ 


YIELD  STRENGTH:  59.  1-  62.1  KSI 

ULT.  STRENGTH:  70.  5-  73.  2  KSI 

SPECIMEN  THK:  0.999-  1.000" 

SPECIMEN  WIDTH:  3.801-  3.805" 

REFERENCES:AL013 


10  ‘ 


AK  (MPA  v/m) 

4  10  40  100 


10 


,-3 


^  in^ 
o  10 


z 

10 

<0 

•D 


10 


.-6 


.■7 


10 


10 


10 


=  !  '  1  '  I'I'I  1  '  J  MMM  ^ 
-  ENVIRONMENT:  R.  T.  .  _ 

L.  H.  A.  = 

— 

— 

J 

/ 

-:z 

F 

-3: 

f  y 

— 

_ 1 _ till  ill 

_ 1  1  1,1  hli 

^  2 


vS 


10 


40  100 


^  -4 

>•  4  /^ 


Z 

10 

CQ 

■D 


10 


10' 


10 


=  1  M  'I'I'I  rrrrwi  ^ 

-  R.  -f. .  ^ 

— 

I 

-2; 

J 

-  S 

: 

_ 1 _ ■  1  1 1  ill 

-= 

,3 


v6 


4  10  40  100 

AK  (KSI  >/in) 


AK  (MPA  ^/m) 


1  4  10  40  100 

AK  (KSI  v/Iri) 


Figure  8.7.3.39 


8.7-111 


TABLE  8.7.3.40 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.7.3.40  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATER  I AL :  ALUM I NUM 
CONDITION:  T73651 

7050 

DELTA  K 

DA/DN  (10*#-6 

IN.  /CYCLE) 

(KSI*IN*»l/2) 

A 

B 

C 

R  T. 

E=  R.  7. 

E=  R.  T 

L  .  H.  A 

H.  H.  A 

SALT  FOG 

A;  5.  32 

1  46 

DELTA  KB:  5.  86 

2.  69 

MIN  C:  5.89 

6.  56 

D: 

6.  00 

1.  57 

2  60 

6  65 

7.  00 

2.  15 

4.  43 

8.  01 

a.  00 

2.  79 

7  59 

10  3 

9.  00 

3  72 

110 

13.  7 

10.  00 

5.  27 

14  9 

18.  5 

13.  00 

23.  6 

38.  3 

46.  0 

A:  15.  19 

105. 

DELTA  KB:  14.64 

74.  1 

MAX  C:  13.28 

49.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


13.  56 


PREDICTION  0.  5-0  B 
RATIO  0.8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


8.7-112 


CONDITION/HT:  T73651 
FORM:  6.  00’'TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-L 
STRESS  RATIO:  +0.  33 
FREQUENCY:  18.  30  HZ 


YIELD  STRENGTH:  56.  8  KSI 
ULT.  STRENGTH:  67.  7  KSI 
SPECIMEN  THK:  0.998-  1.000" 

SPECIMEN  WIDTH:  3.  805" 
REFERENCES:AL013 


ALUM. 

ALLOY 

7050 


AK  (MPA  y/m) 

4  10  40  100 

I  ■'  I  'T'lT - r  I  ]  M  'I'l 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

"I  ■>  I  I  '  I  '  I'I'I 

ENVIRONMENT:  R.  T.  . 
SALT  FOG 


AK  (MPA  Vm) 
4  10  4( 

I  j  ''I 'in  r~n 

ENVIFiONMENT:  R.  T 

H.  H.  A. 


4  10 

“T'n'TTTT - 

ENVIRONMENT: 


Z 

•D 

lO  "*  a: 
■O 


10  ^  ^ 


z 

TD 

10  '’  ro 
n 


4  10  40  100 

AK  (KSI  v/Tn) 


Figure  8.7.3.40 
8.7-113 


4  10  4( 

AK  (KSI  V^) 


TABLE  8.7.3.41 


PATIGUE  CRACK  GROWTH  RATES  AT  DEFU4ED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.7.3.41  INDICATING  EFFECT 


OF  environment 


MATERIAL;  ALUMINUM  7050 

CONDITION:  T73651 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ADC 


E=  R.  T 
H.  H  A. 

2HZ 


E=  R.  T. 
3.  57.  NACL 
20HZ 


D 


A: 

2.  88 

.  053 

DELTA 

K 

B: 

7.  42 

2.  36 

MIN 

C: 

D: 

3.  00 

.  0607 

3.  50 

.  0983 

4.  00 

.  152 

5.  00 

330 

6.  00 

.  662 

7.  00 

1.  25 

8.  00 

2.  23 

3.  17 

9.  00 

3.  72 

4,  90 

10.  00 

5.  81 

7.  01 

13.  00 

15.  6 

15.  5 

16.  00 

28.  6 

26.  9 

20.  00 

49,  0 

46.  4 

25.  00 

82.  6 

30.  00 

135. 

35.  00 

223. 

40.  00 

380. 

A: 

45.  76 

726. 

DELTA 

K 

B: 

20.  84 

51.  1 

MAX 

C: 

D: 

ROOT  MEAN  SQUARE  22.  51  8  95 

PERCENT  ERROR 


LIFE  O.  0-0,  5 

PREDICTION  0. 5-0  8 

RATIO  0.  8-1  25  1 

SUMMARY  1.25-2  0  1 

(NP/NA)  >2  0 


8.7-114 


CONDITION/HT:  T73651 

FORM:  0.44-  1.  00‘’TH  EXTRUSION 

SPECIMEN  TYPE:  CT 

ORIENTATION  L-T 

STRESS  RATIO:  +0.  10 

FREOUENCY: 


AK  (MPA  y/m) 

4  10  40  100 


Fig 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.151" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:86844 


AK  (MPA  VTtT) 


AK  (KSI  v^) 

8.7.3.41 


8.7-115 


TABLE  8.7.3.42 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.42  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL.  ALUMINUM  7050 

CONDITION:  T73652 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN»*l/2) 

A 

B 

C 

E^  R.  T. 

E=  R  1  . 

E=  R.  T. 

DRY  AIR 

H.  H  A 

SALT  FOG 

A;  6.  37 

740 

DELTA 

K 

B:  6.  31 

843 

MIN 

C;  6.  17 

10  1 

D: 

7.  00 

1.  10 

2  50 

11  1 

a.  00 

2.  24 

6.  54 

18.  0 

9.  00 

4.  57 

11.4 

26.  4 

10.  00 

8.  91 

16.  3 

31  4 

13.  00 

40.  5 

36.  7 

49.  5 

16.  00 

85  7 

88.  8 

107. 

A:  17.  47 

96.  6 

DELTA 

K 

B:  16.93 

117 

MAX 

C:  16.36 

122 

0 


ROOT  MEAN  SQUARE  15.98  10.58  21  77 

PERCENT  ERROR 


LIFE  0.  0-0  5 
PREDICTION  0.  5-0  8 
RATIO  0.  B-1  25 
SUMMARV  1  25-2.  0 
(NP/NA)  >2  0 


8.7-116 


CONDITION/HT:  T73652 
FORM:  2.  50‘'TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  *0.  33 
FREOUENCY:  18.  30  HZ 


YIELD  STRENGTH:  63.  5  KSI 
ULT  STRENGTH:  75.  5  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  3.805" 
REFERENCES:AL015 


AK  (MPA  y/m) 

4  10  40  100 

"I'  - r  '  JM  'I'l 

ENVIRONMENT:  R.  T.  . 

DRY  AIR 


4  10  40  100 

1'  '  f’l '  m — r  '  p\'\T~ 

ENVIRONMENT.  R.  T.  . 

SALT  FOG 


4  10  40  100 

AK  (KSI  \/Tn) 


AK  (MPA  \/Tn} 
4  10  4( 

I'  '  j '  iM'i — 

ENVIRONMENT  R.  T 

H.  H.  A. 


4  10  4( 


4  10  4( 

AK  (KSI  v/m) 


Figure  8.7.3.42 


8.7-117 


TABLE  8.7,3.43 


fatigue  crack  growth  rates  at  defined  levels 
or  stress  intensity  factor 

data  associated  with  figure  8.7.3.43  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  7050 

CONDITION:  T73652 


DEl.TA  K 

DA/DN  (10^^*-6 

IN.  /CYCLE) 

(KSI*IN*«l/2) 

A 

B 

C 

E=  R  T 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A 

SALT  FOG 

A.  6.  44 

1  29 

DELTA  KB;  6.  96 

5.  74 

MIN  C:  6.  41 

2.  88 

D; 

7.  00 

2  38 

5.  99 

7.  40 

8.  00 

3  96 

18.  7 

16.  2 

9.  00 

112 

36  7 

42.  6 

A:  9.  85 

71.  6 

DELTA  KB:  9.  64 

133 

MAX  C:  9.  89 

211. 

D 


ROOT  MEAN  SQUARE  18  75  17  95  27.  84 

PERCENT  ERROR 


LIFE  0.  0-0  » 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUMMARY  1 .  25-2  0 
(NP/NA)  >2.  0 


8.7-118 


CONDITION/HT:  T73652 
FORM:  7.  50"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-L 
STRESS  RATIO:  -►B.  33 
FREQUENCY:  18.30  HZ 


YIELD  STRENGTH:  58.  1  KSI 
ULT.  STRENGTH:  71.  0  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  3.  805" 
REFERENCES:AL015 


AK  (MPA  v^) 

4  10  40  100 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R.  t. 
DRY  AIR 


4  10  40  100 

I  '  I  '  I'I'I - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  , 
SALT  FOG 


4  10  40  100 

AK  (KSI  -s/iri) 


ENVIFiONMENT:  R.  T 

H.  H.  A. 


4  10  4( 


Figure  8.7.3.43 


4  10  41 

AK  (KSI  VTn) 


8.7-119 


TABLE  8.7.3.44 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 


DATA  associated  WITH  FIGURE  8.7.3.44  INDICATING  EFFE 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T76 

7050 

DELTA  K 

DA/DN  (10s*-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R,  T 

E=  R.  T, 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

SALT  FOG 

A:  4.  84 

.  857 

DELTA  KB:  5.  01 

2.  69 

MIN  C;  5.  03 

3.  85 

D: 

5.  00 

.  995 

6.  00 

2.  03 

4.  50 

6.  84 

7.  00 

3.  24 

6.  62 

10.  0 

a.  00 

4.  52 

9.  35 

13  3 

9.  00 

5.  82 

13.  0 

17  4 

10.  00 

7.  26 

17.  6 

23.  2 

13.  00 

18.  8 

37.  4 

71.  7 

16.  00 

86  5 

81.  2 

205. 

A:  16.  03 

88.  0 

DELTA  KB;  16.  84 

122 

MAX  C:  16.00 

205 

D: 

ROOT  MEAN  SQUARE 

12  34 

10,  94 

17.  45 

PERCENT  ERROR 


LIFE  O.  0-0.  5 
PREDICTION  0.  5-0.  8 
RAliO  0.8-1  25 
SUMNARY  1.25-2.0 
(NP/NA)  >2.  0 


8.7-120 


CONDITION/HT;  “76 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  13.  30  HZ 


£>.K  (MPA  v/rn) 

4  10  40  100 

I'M  Mi'i — i~n'i  I'i'i 

ENVIRONMENT:  R.  T.  . 

DRY  AIR 


4  10  40  100 

■|  '  Ml  'I 'I  I  '  1 ' 1  M'l 
ENVIRONMENT:  R-  T.  . 
SALT  FOG 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  73.  1  KSI 
ULT.  STRENGTH:  81.  0  KSI 
SPECIMEN  THK.  0.040" 
SPECIMEN  WIDTH:  4.000" 
REFERENCES:AL015 


AK  (MPA  v/m) 
4  10  4( 

I  'jM'i'i — r~n 

ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  40 


ALUM. 

ALLOY 


7050 


10  ''  ro 
■D 


10'^ 


z 

.  “D 
10  ro 

"D 


Figure  8.7.3.44 


8.7-121 


•-  -N  '.'.V V. 


4  10  4( 

AK  (KSI  v/ln) 


TAULL  8.7.3.45 


fatigue  crack  growth  rates  at  defined  levels 
or  stress  intensity  factor 

DATA  ASSOCIATED  WITH  FIGURE  8.7.3.45  INDICATING  EFFECT 

or  STRESS  RATIO 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T/6 

ENVIRONMENT:  R  T  , LAE  AIR 


DELTA  K 

DA/DN  (1 

(KSI*IN*-»l/2) 

A 

G 

R-40  00 

R=+0  3 

A:  8,  71 

5.  35 

DELTA  K  B:  5.  75 

2  58 

MIN  C: 

D: 

6.  00 

2.  88 

7.  00 

4  27 

8.  00 

5.  96 

9.  00 

5,  82 

7.  99 

10.  00 

7.  60 

10.  4 

13.  00 

14.  4 

20  4 

16.  00 

23.  5 

36.  1 

20.  00 

40.  1 

70.  3 

25.  00 

69.  8 

148. 

30.  00 

1 13. 

290. 

35.  00 

174. 

40.  00 

260 

A.  40.  58 

272. 

DELTA  KB:  30.  93 

327. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

5.  60 

9  29 

PERCENT  ERROR 


LIFE. 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  B 
O  8-1  25 
1.  25-2  0 
>2  O 


2 


8.7-122 


CONDITION/HT:  T76 
FORM:  0.  09"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  13-  30  HZ 

ENVIRONMENT:  R.  T. .  LAB  AIR 


YIELD  STRENGTH:  79.  0  KSI 
ULT.  STRENGTH:  85.  8  KSI 
SPECIMEN  THK:  0.  090-  0.  091 " 

SPECIMEN  WIDTH:  4.  000-  4.  004 

REFERENCES:86213 


10° 

(D 

10’ 

10' 

10'^ 

10' 

10'^ 

10 ' 

lO"* 

10 

10'® 

10* 

io' 

Figure  8.7.3.45 
8.7-123 


r 


TABLE  8.7.3.46 


P 

i 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F I CURE  8 . 7 . 3 . 46  INDICATING  EFFECT 

OF  ENVIRONMENT 


CONDITION/HT.  T76 
FORM:  B.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  33 
FREOUENCY:  13.30  HZ 


AK  (MPA  -v/rn) 

4  10  40  100 

r  '  r''i'!'i  'I'l 

ENVIRONMENT:  R.  T.  . 

DRY  AIR 


4  10  40  100 

r  '  ni'I'l - 1"  M  H'lT 


4  10  40  100 

AK  (KSI  -v/Tn) 


YIELD  STRENGTH:  79.6  KSI 
ULT.  STRENGTH:  83.6  KSI 
SPECIMEN  THK:  0.125" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:AL015 


AK  (MPA  Vm) 
4  10  4( 

I  I j'Mi'i — nn 

ENVIRONMENT:  R.  T 

H.  H.  A. 


10-^ 

10 

10'' 

10 

10® 

io' 

10-® 

10’ 

10° 

10' 

® 

lO"' 

10 

10'^ 

10" 

10-^ 

10 ' 

10“' 

10 

10® 

10* 

10° 

10' 

10* 

4  10 

'  I"'  I  '  MMI 

ENVIRONMENT: 


Figure  8.7.3.46 
8.7-125 


4  10  4 

AK  (KSI  y/Jn) 


ALUM. 

ALLOY 


TABLE  8.7.3.47 


'FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  WITH  FIGURE  8.  7. 3.47  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM 
CONDITION:  T765i 

7050 

DELTA  K 

DA/DN  (lO#*— 6 

IN. /CYCLE) 

(KBI*IN«*l/2) 

A 

B 

C 

D 

E=  R  T 

E=  R  T 

E=  R  T. 

E=  R.  T 

H.  H  A  -  2HZ 

H.  H.  A  .  20H2 

3  57.  NACL-  2HZ 

3.  5V.  NACL 

A:  5.  39 

674 

DELTA  KB:  3.  50 

131 

MIN  C:  H.  21 

13  8 

D;  3.  50 

.  0943 

4.  00 

.  1B3 

279 

5.  00 

330 

1.  26 

6.  00 

1  39 

700 

3.  35 

7.  00 

2.  75 

1,  73 

6.  64 

a.  00 

4.  05 

3  74 

11.0 

9.  00 

5.  43 

6  50 

17.  4 

16.  1 

10.  00 

7.  27 

9.  75 

23.  0 

21  0 

13.  00 

17  0 

21  3 

46,  5 

4)  ,  2 

16.  00 

35.  0 

35.  5 

80,  4 

63.  8 

20.  00 

70.  8 

52  1 

141, 

102 

25.  00 

146. 

247. 

172. 

30.  00 

292 

399. 

288 

35.  00 

603. 

628. 

40.  00 

1297 

1018. 

50.  00 

4127 

A;  47.  21 

4197. 

DELTA  K  B:  21.  86 

55  9 

MAX  C:  53  64 

11027 

D:  31,  41 

334. 

ROOT  MEAN  SQUARE 

8  88 

10  99 

10.  29 

12  41 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUHNARY 

(NP/NA) 


0.  0-0  S 
0.  5-0  8 
0  8-1 
1 . 25-2 
>2 


25 

0 

0 


8.7-126 


CONDITION/HT:  T7651 
FORM:  0.  52"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.10 
FREOUENCY: 


AK  (MPA  \/m) 

4  10  40  100 


AK  (KSI  V^) 

Figure 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.147-  0.148 

SPECIMEN  WIDTH:  3.000" 
REFERENCES:86844 


AK  (MPA  y/m) 

4  10  40  100 


8.7.3.47 


8.7-127 


TABLE  8.7.3.48 


FATIGUE  CRACK  GROWTH  RATE9  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.7.3.48  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  7050 

CONDITION:  T7651 


DELTA  K 
<KSI*IN-tntl/2) 


DA/DN  (10**-(b  IN.  /CYCLE) 
ABC 


E=  R  T. 
3.  57.  NACL 


A:  5.  j5 

DELTA  K  B: 

MIN  C; 

D: 


977 


DELTA  K 
MAX 


A 

B 

C 

D 


6.  00 

2 

7.  00 

6 

0,  00 

1 1 

9.  00 

17 

10.  00 

22 

13.  00 

44 

16.  00 

88 

16.  69 

106 

51 

46 

6 

2 

9 

1 

5 


ROOT  MEAN  SQUARE  1 1  47 

PERCENT  ERROR 


D 


I 


■i 


1 

J 

] 


LIFE  O.  0-0  5 

PREDICTION  0  5-0  8 

RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.7-128 


CONDITION/HT:  T7651 
FORM:  1.  13"TH  PLATE 

SPECIMEN  TYPE: 
ORIENTATION 
STRESS  RATIO:  -^0.  10 
FREQUENCY:  1.  00  HZ 


AK  (MPA  v/rn) 

4  10  40  100 

I  '  I ' P'l n  I  "  M  '  Mi'i 

ENVIRONMENT:  R.  T.  . 

3.  5X  NACL 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^Tn) 


YIELD  STRENGTH: 
ULT  STRENGTH: 
SPECIMEN  THK. 
SPECIMEN  WIDTH: 
REFERENCES:91332 


AK  (MPA  \/rn} 
4  10  4 


4  10 


4  10 

AK  (KSI  v/Tn) 


'  iy  lire  8.7.3. 48 


8.7-129 


ALUM. 

ALLOY 


7050 


10'^  ^ 


z 

TD 

10'^  ir 


1 0  ^  ro 


TABLE  8.7.3.49 


8.7-130 


CONDITION/HT.  T7651 
FORM.  1.  13'’TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO.  +0.  10 
FREQUENCY:  20.  00  HZ 


YIELD  STRENGTH: 
ULT  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH. 
REFERENCES:91332 


ALUM. 

ALLOY 


7050 


AK  (MPA  >/m) 

4  10  40  100 

I  '  I  '1 1 1  'I - 1  M'lM'I 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/iri) 


4  10  40 


4  10 

AK  (KSI  v^] 


Fiqurt-  H.7.  1.‘ 


P..  7-1 


10'^  ^ 


10''‘  1 
■o 


10'^  ^ 


2 

•D 

10  ^'  TO 
TD 


TABLt  8.7.3.50 


fatigue  crack  growth  rates  at  defined  levels 

or  STRESS  INTENSITY  FACTOR 
DATA  associated  WITH  FIGURE  8. 7.  3. 50ind!CATING  EFFEC 


OF  ENVIRONHENT 


MATER  I AL ;  ALUM I NUN 
CONDITION:  T7651 

7050 

DELTA  K 

DA/DN  (10^n(-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R  T. 

E=  R.  T 

E=  R  T 

LAB  AIR 

SIM  SEA  WATER 

JP-4  FUEL 

A:  4.  09 

.  107 

DELTA  KB:  5.  62 

807 

MIN  C;  &.  00 

.  514 

D. 

5.  00 

580 

6.  00 

1.  55 

980 

.  920 

7.  00 

2.  92 

1  77 

1.  08 

8.  00 

4.  57 

3.  31 

1.  41 

9.  00 

6.  33 

6.  06 

2.  23 

10.  00 

8.  04 

10.  6 

3.  61 

13.  00 

12.  0 

27.  6 

9.  18 

16.  00 

14.  6 

35.  8 

16.  4 

20.  00 

22.  9 

64.  2 

34  1 

25.  00 

74.  6 

446. 

105. 

A:  26.  13 

107. 

DELTA  KB:  26.  23 

906 

MAX  C.  25.  28 

1 12 

0: 

ROOT  MEAN  SQUARE 

21.  58 

24  09 

13.  59 

PERCENT  ERROR 


LIFE  0.  0-0  5 
PREDICTION  0.  5-0  8 
RATIO  0.8-1  25 


TAiiLF-:  8.7.3.51 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.7.3.51  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T7651X 

7050 

DEL  TA  K 

DA/DN  (10*-»-6  IN.  /CYCLE) 

(KSI*IN*»1/?) 

A 

B  C 

D 

E=  R.  T. 

E=  R  T. 

L,  H  A 

H.  H.  A. 

A  4.  1  1 

.  389 

DELTA  KB:  4.  21 

.  827 

MIN  C: 

D: 

5.  00 

.  505 

1.  68 

6,  00 

.  701 

3.  32 

7.  00 

.  986 

5  65 

a.  00 

1.  44 

B.  66 

9.  00 

2.  22 

12  3 

10.  00 

3.  49 

16.  6 

13.  00 

10.  2 

32  3 

16.  00 

20.  9 

A:  18.  19 

33.  7 

DELTA  KB:  15.62 

49.  0 

MAX  C; 

D; 

ROOT  MEAN  SQUARE 

12.  45 

4  55 

PERCENT  ERROR 

ft-:?  » 


LIFE 

PREDICTION 

RATIO 

SUNHARY 

(NP/NA) 


0.  0-0  S 
0.  5-0.  8 
0.  B-1  25 
1.  25-2  0 
>2.  0 


8.7-134 


WVi 


CONDITION/HT:  T7651X 
FORM:  0.  91"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
FREQUENCY:  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  I  I  M'I'I 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  900- 
SPECIMEN  WIDTH:  3.  1 00- 
REFERENCES:  AL008 


3.  805' 


4  10  40  100 


4  10  40  100 

AK  (KSI  >/Tn) 


AK  (MPA  -x/m) 
4  10  4( 

I  M'l'i'i — 
ENVIFiONMeNT:  R.  T 

H.  H.  A. 


4  10  4i 


4  10 

AK  (KSI  >/Tn) 


ALUM. 

ALLOY 


7050 


Z 
.  ■o 

10  ™ 
T3 


10'^  ^ 


z 

•a 

lO"  ro 

■D 


Figure  8. 7. 3. SI 


8.7-135 


TABLE  8. 7. 3. 5 


fatigue  crack  growth  rates  at  defined  levels 
OF  stress  intensitv  factor 

data  associated  with  figure  8.7. 3. S2  indicating  effect 

or  ENVIRONMENT 


ROOT  MEAN  SQUARE 

percent  error 


9  49 


13  76 


LIFE 

0.  0-0 

5 

prediction 

0.  5-0 

8 

ratio 

0.  8-1 

25 

2  2 

SUMMARY 

1  25-2 

0 

(NP/NA) 

>2 

0 

8.7-13f) 

CONDITION/HT:  T7651X 
FORM:  0.  91"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY  20. 00  HZ 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I ' I'm — 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

I'M  T'fM  I  '  I  '  IM'T 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH: 

ULT  STRENGTH: 

SPECIMEN  THK:  0.900" 
SPECIMEN  WIDTH:  3.805’ 
REFERENCES:AL008 


AK  (MPA  -v/m) 
4  10  4( 

I  'j'l'Mi — [~n 

ENVIFiONMENT:  R.  T 

H.  H.  A. 


10° 

(D 

10  ' 

10 

10  ‘ 

10 

10-^ 

10 

lO"* 

10 

10'^ 

io' 

10° 

10' 

10° 

10" 

® 

4  10  4( 

I  '  M  I'i'i — r~n 

ENVIRONMENT: 


4  10  4( 

AK  (KSI  >An) 


riquro  R.7.^.S2 
R. 7-1 37 


ALUM. 

ALLOY 


7050 


10'^  ^ 


10 


z 

^  -O 

10  TO 
7D 


■V 


TABLE  8.7.  3. '  3 


MATERIAL  ALUMINUM  ,’OfiO 

CQI'JDITION:  T7651  1 
ENVIRONMENT  R  T  H  H  A 


CONDITION/HT:  T76511 
FORM:  6.  00’‘TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY:  18.  30  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


AK  (MPA  -s/m) 

4  10  40  100 


4  10  40  100 

I  — r  '  iTT'i'i" 

STRESS  RATIO  = 


4  10  40  100 

(KSI  v/Tn) 


YIELD  STRENGTH:  59.  1  KSI 
ULT.  STRENGTH:  70.  5  KSI 
SPECIMEN  THK:  0.998" 
SPECIMEN  WIDTH:  3.  801 " 
REFERENCES:AL004 


ALUM. 

ALLOY 


10° 

(D 

10^ 

10'' 

10'^ 

10'^ 

lo'* 

10  ^ 

10'^ 

10“ 

10® 

10'^ 

10'^ 

10'° 

1 

10® 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10^ 

lo" 

10® 

io“ 

10® 

10'^ 

lo’' 

4  10 

I  '  I  I  I'l'l - 

STRESS  RATIO  = 


1  4  10  40 

E:  I  ■'  I '  I'l'l — r“nr 

“  STRESS  RATIO  = 


4  10  i 

AK  (KSI  v/iri) 


Figure  8.7.3.53 
8.7-13') 


10  ^ 
•o 


10'^ 


10''’  ^ 
■D 


TABLE  8.7.3.54 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.7.  3.54INDIGATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM  70570 

CONDITION:  T76511 


DELTA 

K 

DA/DN  (10*«-6 

IN.  /CYCLE) 

(KGI*IN«*l/2) 

A 

B 

C 

d 

E=-  R  3 

E=  R.  T. 

E=  R.  T 

E=  R  T 

H  H  A 

H  H  A 

3.  57.  NACL 

3.  57.  NACL 

2H2 

20HZ 

2HZ 

20HZ 

A 

6 .  c! 

'/'/a 

DELTA  K  B; 

4.  28 

.  146 

MIN  C: 

6.  83 

1.  29 

D 

3.  12 

.  005 

3.  50 

0279 

4.  00 

.  123 

5.  00 

152 

467 

6.  00 

310 

,  772 

7  00 

1.  26 

.  735 

1  25 

1.  41 

8.  00 

2  11 

1.  53 

2.  06 

3.  38 

9.  00 

3  25 

2.  76 

5.  26 

7,  86 

10.  00 

4.  71 

4  47 

11.6 

15.  0 

13.  00 

11.3 

12  6 

42.  9 

44  1 

16.  00 

22,  2 

24  9 

93  6 

71  ,  3 

20.  00 

46  3 

46  8 

181 . 

99  5 

25.  00 

100. 

81  3 

304. 

138. 

30.  00 

198 

123 

436. 

205 

35.  00 

369. 

175 

576. 

338. 

40.  00 

660. 

732 

50.  00 

1946 

1117 

A 

56.  19 

3645 

delta  k  b 

37,  08 

212 

MAX  C: 

59  30 

1619. 

d 

35  92 

375 

ROOT  MEAN 

SQUARE 

19  51 

14  25 

1  1.  29 

20  13 

PERCENT  ERROR 


LIFE  O.  0-0  0 

PREDICTION  0  5-0  8 

RATIO  O  8-1  25  1  1  1 

SUMMARY  1  25-2  0  1 

<NP/NA)  72  O 


8.7-14fi 


CONDITION/HT;  T76511 
FORM;  0.  44"TH  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  10 
FREQUENCY: 


AK  (MPA  y/m) 

4  10  40  100 


Fiauri-  H 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.151-  0.152“ 

SPECIMEN  WIDTH:  3.000" 
REFERENCES:86844 


AK  (MPA  vTri) 


.7.  3.  7.4 


7-1 41 


TADLL-.  8.7. 3. 


tatique  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7. 3.  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T76511 
ENVIRONMENT:  R  T 

7050 

.  L  H  A 

DEt.TA  K 

DA/DN  <10**-6  IN  /CYCLE) 

(KSI*IN#i«l/2) 

ADC 

R^+0  46 

A:  6.  63 

2  12 

DELTA  K  B 

MIN  C: 

D: 

7.  00 

2.  71 

8  00 

4  63 

9.  00 

6  98 

10.  00 

9.  90 

13,  00 

26,  1 

A:  15.  21 

56.  7 

DELTA  K  B: 

MAX  C: 

D 

ROOT  MEAN  SQUARE 

5  30 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  0. 5-0  8 

RATIO  O.  8-1  25  1 

SUMMARY  1  25-2  0 
(NP/NA)  .72,  0 


8.7-142 


CONDITION/HT;  T76511 
FORM;  1. 16"TH  EXTRUSION 
SPECIMEN  TYPE;  CT 
ORIENTATION;  L-T 
FREQUENCY;  18.30  HZ 
ENVIRONMENT;  R.  T.  .  L.  H.  A. 


YIELD  STRENGTH;  76.4  KSI 
ULT.  STRENGTH;  83.  6  KSI 
SPECIMEN  THK;  1.  007" 
SPECIMEN  WIDTH;  3.100" 
REFERENCESAvL004 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  Vm) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  \/Tn) 


4  10 


4  10  ^ 

AK  (KSI  \/Tn) 


F 1 quro  R . 7 . 3 . SS 


8.7-143 


TABLE  8.7.3.56 


PftTIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7. 3. 56  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION.  T76bii 

7050 

DELTA  K 

DA/DN  (J0**-6 

IN.  /CYCLE 

(KSI*IN**1 /2) 

A 

B 

C 

E-  R  T. 

E-  R  1 

E=  R.  T. 

L  H  A 

H,  H.  A. 

SALT  FOG 

A:  4  53 

361 

DELTA  K  B:  4.  95 

720 

MIN  C:  4.  52 

1.  55 

D: 

5.  00 

.  419 

.  794 

2.  56 

6.  00 

.  626 

2.  83 

7.  06 

7.  00 

988 

5.  29 

11.  7 

a.  00 

1  58 

8  10 

15.  7 

9,  00 

2.  52 

11.  4 

19.  3 

10.  00 

3.  95 

15  4 

23.  5 

13.  00 

38  4 

47  5 

16.  00 

81.  1 

A:  11.55 

7.  62 

DELTA  KB:  17.  46 

83.  7 

MAX  C:  15.  13 

70,  2 

D: 

ROOT  MEAN  SQUARE 

9.  30 

15  98 

12.  58 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  1  3  2 

SUMMARY  1  25-2  0 
<NP/NA)  >2  0 


8. 7-144 


CONDITION/HT:  T76511 
FORM:  1.  16"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
FREOUENCY:  18.  30  HZ 


AK  (MPA  Vrn) 

4  10  40  100 


1  4  10  40  100 

AK  (KSI  v'^l 


'■'i'iurc 


YIELD  STRENGTH.  76.  4  KSI 
ULT  STRENGTH:  83.6  KSI 
SPECIMEN  THK:  1.000-  1.007" 

SPECIMEN  WIDTH:  3.  100-  3.801 

R6FERENCES:AL004 


AK  (MPA  y/Tn} 

4  10  40  100 


1  4  10  40  100 


AK  (KSI  v'^) 

7.  1. 


'<.7-14 


table;  8.7.3.57 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.7.3.57  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T7651 1 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**1 /2) 

A 

B 

C 

E^  R  T  . 

E=  R.  T. 

E=  R.  T, 

L.  H  A. 

H.  H.  A 

SALT  FOG 

A:  3.  86 

3.!3 

DELTA  KB:  6.  00 

5.  43 

MIN  C:  5.  91 

7.  43 

D. 

4.  00 

.  333 

5.  00 

.  810 

6.  00 

1.  76 

7.  66 

7.  00 

2.  71 

8  50 

10  7 

8.  00 

3.  68 

12.  0 

14.  8 

9.  00 

4.  87 

16  0 

20  0 

10.  00 

6  38 

20.  5 

26.  7 

13.  00 

14.  4 

39  2 

50  8 

16.  00 

35.  5 

71  5 

A:  18.  47 

93.  4 

DELTA  K  B:  17.  14 

89.  7 

MAX  C:  14. 15 

53  6 

D: 

ROOT  MEAN  SQUARE 

17,  60 

6  16 

7.  68 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.  8-1  25 
SUMMARY  1.25-2  0 
(NP/NA)  >2  0 


8.7-146 


CONDITION/HT;  T76511 
FORM:  1.  16"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY:  18.  30  HZ 


YIELD  STRENGTH:  74.4  KSI 
ULT  STRENGTH:  82.  5  KSI 
SPECIMEN  THK:  0.999-  1.000' 

SPECIMEN  WIDTH:  3.  801  " 
REFERENCES:AL004 


ALUM. 

ALLOY 


AK  (MPA  >/m) 

4  10  40  100 


40  100 


AK  (KSI  V^) 


AK  (MPA  ^/ml 


^  10’ 


-xj  ^0  ^ 

u 
>~ 
u 


-3  E 


10 


10''*  ra 


10 


-5 


,■6 


10 


10' 


10 


10'^  ^ 
u 

>s 

o 


10 


3  E 


z 

"a 

"D 


10' 


10 


,-6 


4  10  40  100 

AK  (KSI  -sAn) 


Fiaur-  8. 7. 1.^7 


H. 7-147 


TABLE  8.7.3.58 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7.  3. 58 t mdiGATING  EFFECT 


OF  environment 


MATERIAL:  ALUMINUM  7050 

CONDITION:  T76511 


DELTA  K 

DA/DN  (10«*-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

D 

C 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

L.  H.  A. 

H.  H.  A 

SALT  FOG 

A;  5.  78 

1.  06 

DELTA  K 

B:  5.91 

4.  95 

MIN 

C:  7.98 

8.  09 

D: 

6.  00 

1.  17 

5.  23 

7.  00 

1.  73 

8.  19 

8.  00 

2  31 

10.  7 

8  17 

9.  00 

2.  89 

13.  4 

12.  6 

10.  00 

3.  45 

16  8 

17.  1 

13.  00 

4.  90 

16.  00 

5.  97 

A:  18.  83 

6.  69 

DELTA  K 

B;  10.86 

21.  2 

MAX 

C:  12.  68 

26  1 

D: 

ROOT  MEAN  SQUARE  10.  06  5.  74  2.  40 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1.25  2  1 

SUMMARY  1.25-2  0 

<NP/NA)  >2  O 


8.7-148 


CONDITION/HT:  T76511 
FORM:  5.  00"TH  EXTRUSION 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO;  +0.  33 
FREQUENCY.  18.  30  HZ 


AK  (MPA  -s/m) 

4  10  40  100 

"1  -r  i-r|Tji|'  I  rj-ri  rfi| 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 


NT;  R*  T • 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  02.  3-  82.  6  KSI 

ULT.  STRENGTH:  87.6  KSI 
SPECIMEN  THK:  0.999-  1.003'' 

SPECIMEN  WIDTH:  3.100-  3.801" 

REFERENCES:AL004 


AK  (MPA  -s/m) 
4  10  4( 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  41 


4  10  4( 

AK  (KSI  -s/Tn) 


F i  quri'  R .  7  .  RR 


8.7-14') 


ALUM. 

ALLOY 


7050 


TABLE  8.7.3.59 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 7. 3. 59  INDICATING  EFFECT 


MATERIAL:  ALUMINUM 
CONDITION:  T76511 


OF  ENVIRONMENT 


DELTA  K 
(KSI*IN**l/2) 


E-  R.  T. 
L.  H.  A 


DA/DN  (10**-6  IN.  /CYCLE) 


E=^  R  T. 
H  H.  A 


E=  R.  T. 
SALT  FOG 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


5.  82 

1. 

43 

3  89 

1 

05 

5.  89 

5 

92 

4.  00 

1. 

01 

5.  00 

1. 

71 

6.  00 

1. 

53 

4. 

91 

6. 

82 

7.  00 

2. 

38 

11. 

9 

14. 

9 

8.  00 

4. 

68 

23 

4 

22. 

4 

9.  00 

12. 

4 

41. 

0 

35. 

8 

10.  00 

43. 

9 

121 

73 

8 

10.  02 

45. 

2 

10.  01 

124 

10.  31 

98 

8 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


9.  65 


19  59 


12  07 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  S 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


8.7-150 


CONDITION/HT:  T76511 
FORM;  5.  00"TH  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION  S-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  18.  30  HZ 


AK  (MPA  v/m) 

4  10  40  100 

■|  '  — i~n  I  f'i'i 

ENVIRONMENT:  R.  T.  . 

L.  H.  A 


4  10  40  100 

I  '  I  M'l'i  I  '  I  M'MI 

ENVIRONMENT:  R.  T.  . 
SALT  FOG 


4  10  40  100 

AK  (KSI  \An) 


YIELD  STRENGTH:  70.  3-  82.  3  KSI 

ULT.  STRENGTH:  76.  5-  87.  6  KSI 

SPECIMEN  THK:  0.958-  1.006" 

SPECIMEN  WIDTH:  3.800-  3.801" 

REFERENCES:AL004 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  4( 


4  10  4( 

AK  (KSI  v^) 


Fiquro  8.7.3.')') 


ALUM. 

ALLOY 


7050 


10'^  I 

z 

.  -D 

10  ro 
T3 


10  ^  ^ 


z 

TD 

lO"*  m 

TD 


CRACK  LENGTH  GROSS  STRESS 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA> 


0.  0-0  5 
O.  5-0  8 
0.  8-1  25 
1.  25-2  0 
:>2  0 


R. 


CONDITION/HT:  "76 
FORM:  0.03-  0.  13"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREOUENCY:  13.30  HZ 


YIELD  STRENGTH:  65.1-  67.7  KSI 

ULT,  STRENGTH:  74.  2-  76.  2  KSI 

SPECIMEN  THK:  0.024-  0.122" 

SPECIMEN  WIDTH;  3.  999-  4.  001  " 

REFERENCES:AL012 


ALUM. 

ALLOY 


7050 

<ALCLAD5 


AK  (MPA  y/m) 

4  10  40 

!  '  I  '  IMT - 

ENVIRONMENT:  R.  T. 

L.  H.  A. 


4  10  40  100 


■  R.  T.  . 


4  10  40 

AK  (KSI  >/in) 


ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  40  100 


4  10  4i 

AK  (KSI  -vAn) 


10’^  ^ 


10  ro 


10  ^  ^ 


z 

•D 

10"^ 

*D 


TABLE  8.8. 3. 2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 8. 3. 2  INDICATING  EFFECT 

OF  ENVIRONMENT 

MATERIAL:  ALUMINUM  7050(ALCLAD) 

CONDITION:  T7<S 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 


E=  R  T. 
:  L.  H  A. 


E=  R  T. 
H.  H.  A. 


E=  R.  T 
SALT  FOG 


A 

5  07 

.  729 

DELTA 

K 

B 

5  08 

1.  51 

MIN 

C 

5.  70 

4.  90 

D 

6.  00 

1.  69 

2.  85 

5.  92 

7.  00 

3.  06 

4  82 

10.  0 

8.  00 

4.  63 

7.  33 

15  2 

9,  00 

6.  35 

10  4 

21.  3 

10.  00 

a.  19 

14  0 

28  1 

13.  00 

15  3 

29.  4 

51  6 

16.  00 

27  4 

A 

16.  45 

30  0 

DELTA 

K 

B 

14.  28 

38,  5 

MAX 

C 

14.  10 

60.  8 

D 

ROOT 

MEAN 

SQUARE 

4  79 

2  06 

2.  81 

PERCENT  ERROR 


LIFE  O.  0-0,  5 

PREDICTION  0.  5-0  8 
RATIO  0.  8-i  25 

SUMMARY  1.  25-2  0 
(NP/NA)  >2  0 


1 


1 


1 


A'.  -  ."I 


YIELD  STRENGTH:  67.3  KSI 
ULT.  STRENGTH:  75.  2  KSI 
SPECIMEN  THK;  0.121" 
SPECIMEN  WIDTH:  4.001" 
REFERENCES:AL012 


ALUM. 

ALLOY 


(D 


AK  (MPA  y/m) 

4  10  40  100 


10 


10' 


,•3 


10 


10 


10 


10 


10 

® 


iMaSWnHf 

- 

— 

““ 

— 

— 

f 

— 

-  / 

— 

— 

— 

_ 1 _ 1,,,  j,  1 1  ill 

_ [  ]iiii. 

— 

7050 

(ALCLAD) 


10’ 


10  ^  ^ 


u 

>- 

o 


10 


3  E 


z 

•D 


10"*  a: 


■O 


10 


,■5 


10 


1-6 


10 


40  100 


10 


10- 


10 


to' 


10 


10 


.-7 


10 


=  1  '  1  '  IM'I - 1  ^  1  '  I'l'l 

-  ENVIRONMENT: 

=F 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

]  1  1  ■  III. 

HH 

— 

10'^ 


(J 

>. 

o 


10 


3  E 


z 

■D 

1  0  ^  TO 

•D 


10' 


10'' 


4  10  40  100 

AK  (KSI  V^) 


8.8. 3.2 


fc.-?  *^*  .>-*  _%^*  *■*.  »_•  .sw*  ■  •u  ■ 


DELTA  K 

DA/DN  (10**-6 

IN. /CYCLE) 

(KSI*IN**1 /2) 

A 

B 

C 

E=  R  T 

E=  R.  7 

E=  R.  T. 

L.  H  A. 

H.  H.  A. 

SALT  FOG 

A:  5.  75 

.  541 

DELTA 

K 

B:  5.  77 

944 

MIN 

C;  5.81 

1  99 

D: 

6.  00 

695 

1  19 

2.  27 

7.  00 

1.  49 

2  43 

4.  07 

8.  00 

2  49 

3  95 

6  27 

9.  00 

3  56 

5  81 

8  79 

10.  00 

4  66 

8  03 

116 

13.  00 

8  01 

16  5 

22  0 

16.  00 

12  3 

27  0 

36  8 

A;  16.  45 

13.  1 

DELTA 

K 

B:  16.  53 

29  1 

MAX 

C:  16.  50 

39.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  >2.  0 


8.8-10 


CONDITION/HT:  T76 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  00 
FREQUENCY:  13.  30  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  M  I'I'I - r'l  J'lTM'l 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

1  — I'  M  'ri'i 

^^VI^Opi^gNT:  R.V.. 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH:  67.7  KSI 
ULT.  STRENGTH:  76.  2  KSI 
SPECIMEN  THK:  0.  121'’ 

SPECIMEN  WIDTH:  4.001-  4.002' 

REFERENCES:AL012 


AK  (MPA  v/m) 
4  10  4( 


ENVIRONMENT:  R.  T 

H.  H.  A. 


10° 

10’ 

10 

10'^ 

10' 

10'^ 

10  ‘ 

10“ 

10' 

10'^ 

io‘ 

10° 

10"' 

io' 

4  10  41 

I  '  I  '  I'I'I  r~^i 

ENVIRONMENT: 


4  10  41 

AK  (KSI  -v/Tn) 


Fiquri-'  8.8.  3.  3 
8.8-11 


ALUM. 

ALLOY 


7050 

CALCLAD) 


TABLF  8.8. 3.4 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  WITH  FIGURE  8.8. 3.4  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T76 

7050<ALCLAD) 

DELTA  K 

DA/DN  (  K)*»-6 

IN.  /CYCLE) 

(KSI*IN*»H/2) 

A 

B 

C 

E=  R.  T. 

E=  R.  T 

E=  R.  T. 

L.  H  A. 

H  H.  A. 

SALT  FOG 

A:  0.41 

410 

DELTA 

K  B:  3  56 

714 

MIN 

C:  3.  51 

1.  06 

D: 

3.  50 

453 

4.  00 

.  750 

1.  10 

1.  81 

5.  00 

1.  70 

2.  47 

4.  82 

6.  00 

3.  31 

4.  69 

9.  39 

7.  00 

5.  85 

8.  01 

14.  8 

8.  00 

9.  70 

12  7 

21  2 

9.  00 

15.  4 

19  1 

29.  0 

10.  00 

23.  5 

27.  7 

39.  0 

A:  10.  22 

25.  7 

DELTA 

K  B;  10.  18 

29.  5 

MAX 

C;  10.  50 

45.  2 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0  8 

RATIO 

0  8-1. 25 

1 

1 

SUMMARY 

1. 25-2  0 

(NP/NA) 

>2  0 

8.8-12 

CONDITION/HT:  T76 
FORM:  0.  13'’TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  67 
FREQUENCY:  13.  30  HZ 


(MPA  v/m) 

4  10  40  100 

"r  '  I  '  FTT] - l-i-J  M'l'l 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

1  '  \m - l„'J  M'l'l 

RONMPNT  R.  T.  , 


4  10  40  100 

AK  (KSI  -v/Tn) 


YIELD  STRENGTH:  67.7  KSI 
ULT.  STRENGTH:  76.2  KSI 
SPECIMEN  THK:  0.121-  0.122' 

SPECIMEN  WIDTH:  4.  001  " 
REFERENCES:AL012 


AK  (MPA  vAfi) 
4  10  4 


10° 

vs/ 

10' 

10’ 

10  ^ 

10 

lO"’ 

io‘ 

lO" 

10 ' 

10'^ 

io‘ 

10'° 

10' 

10 ' 

ENVIRONMENT:  R. 

H.  H.  A. 


10° 

10’ 

10' 

10'^ 

10' 

10'^ 

10 ' 

10“ 

10 

10'^ 

10* 

10’° 

10' 

io' 

1  4  10 

b  T  '  I  '  I'l'l - 

-  ENVIRONMENT. 


4  10  ^ 

AK  (KSI  v/ln) 


ALUM. 

ALLOY 


7050 

fit  t—i  in 


Fiqurn  8.8. 3.4 


8.8-13 


